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.ABSTRACT 

Ih^s. nanual contains nine modules on the metric 
system: background and overview, length and basic plrefixes, volume, 
mass; temperature, relationships vithiB metric system, everyday 
a^pplications, relationships between metric and English, and 
developing a teaching plan. Each module states objectives, suggested 
aptivities, and illustration of mastery. Modules provide a variety of * 
learning patterns: independent study, individual with instructor, \ 
small group work, and large group work. A variety of games and 
puzzles, pretests, pcsttests^ and answer J^ey^ are contained in the 
manual in addition to a list of references and sources. (^W) 



Doanme^ts acquired by ERIC include many informal unpublished 
materials hot available from other sources. EBIC makes -every effort 
to obtain the best copy available. Nevertheless, items of marginal 
reproducibility are often encountered and this, affects th^ quality 
of the microfiche and hardcopy rep'roductions EBIC makes avail'^ible 
via the EPIC Document Reproduction Service (EDRS) . EDRS is not ' 
responsible for the quality of the original document. Reproductions ♦ 
^ supplied by EDRS are the best that can be made from the original. ♦ 
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■ OVERVIEW OF T-HE MAMtiAL ' - , 

i • ' 

This manual has been developed/to help acquaint elementary teachers 
with the metric system of measurement. The content of'metric measurement 
has been divided into "modu-les" -with each module covering a given metric 
subject. For example,, one module deals with metric length, aTiother volume, 
anothermass and so on. Content is arranged so there. are no-metric-Eng^ish 
conversions until basic aspects of metric measuremeriJL^ve be^n dijcussed. * 
If desired, metric-E-ngiistt conversions (Ha.duTfe' 8) may bfe omitted. Activities" 
foJ- elementary students are presented in Appendi'x A. 

Eac+1 nbtjule has three di visions--{ 1 ^ objectives; /(2) suggested activities' 
to neet the objectives; and (3) il lustraticm of mastery. These modules were 
.developed in the same- format that has been used successfully^ in the graduate 
courses in IGE. at the University of >lisconsin-Ead Claire. The objectives 
and subsequently the activities and illustration of ftiastery r^nge from tfae. 
behavioral -type for learning content to the express ive-feyfJe for developing 
a game or materials. This allows for a creatfve .and humanistic , approach to 
learning ttve metric measuring system as well as gaining a knowledge of the 
subject matter. This' a^Dproach*paral lei s Bloom^s hierarchy of cognitive levels. 

The modul^^ also allow for teacl^ers to learn at tbe^r own rate .and 'style 
and to enter the learniog process accixrding to what fhey .al ready know about 
metric measurement. There is also provision in the modules for a Variety of 
learning patterns--independent study, one-to-one with instructor or another 
adult, snail group, and large group. In the culminating madule, number 9, 
the teacher develops a plan for teaching metric measurement to the age/grade 
'level or children that he/she is working with in his/her own school. The 
teacher may adapt any materials or ideas from this manu3l including assessments, 
oames a^^d worksheets for his/her students". ^ In addition, the teacher will key • 
in text, and/or audiovisual and manipulative materials ^vat>able in his/her ^ 
building/system. 

It should be remembered that this manual, in tl3e spirit of IGEy will 
never be "finished." .New materials oi^ nitric wi^ll continua-lly come to the 
attention of an alert .teacher and, of course, new materials will constantly^ 
be produced. Teachers w^U be encouraged to develop resource files for use* 
with their students. Assessments and their accompanying kfeys, readings, 
sunnary sheets and worksheets are given here in thein entirety. In the case . 
of games and laboratory activities, answers, directions -and ideas are presented 
in the manual in so far as possible. However, in several act\vtties, items ' 
• in the room are measured and measurements will vary. Far some games, only 
one card is presented along with suggestions for' how to design the other cards. 

. Finally, it is the intent of the authors that this manual will be only 
a starting point for teachers to learn metric mea^yremeat aRd that it will 
inspire theo to start a program *for teaching metric to their students in ^ri . 
individualized and exciting manner and that they will update through the years. 

' . J. S. S, 

Eau Claire, Wisconsin a 
January, 1976 ^ 
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METRIC COURSE SYLLABUS 



General Objectives 

The 'participants w^l gajn an understanding of the metric system 'in terms of 
(1) basic units af measurement for length, volume, weight; (2) application of 
basic units to daijy living; and (3) development of a plan for teaching the 
metric system to'i^'tudents at-the age/grade level at which they teach. 

Content will be presented from simple to complex. The instructional format 
will be modules which allow participants /to learn ^cordij^g to what they 
already know, hovj rapidly they learn ^nd how they go about learning. Th# 
modules utilize a variety of grouping patterns 'as large group, small group, 
one-to-one and independent study, and' are designed to accontnodate a variety 
6f learning styles. ^ > 

Content has been divided into two groups: 

in 

Group A . These modules are required ^or all participants: • . 

1. background and overview of ^ the metric ^system 

• * ' 2.' metric length and basic prefixes ; 

'3;' metric volume / , - 

4. metric mass (weight) 

5. metric temperature ^ 

6. ^ relationships within the metric system 

7. * everyday application of mistric measijrement 

8. relationships between metric and English measurement \ 
systems 

Group B. This module is required and can be carried out alone or with 
others.' It will be started during the workshop &nd complete^ 
after the participant has returned to his/her school (e^g. . 
one month after the fclose of the workshop). Activities in this 
module should utilize materials available in the participant's 
building/system and ideas of fellow staff members. 

9. developing a plan for teaching the metr.ic system 
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BACKGROUND AND OVERVrtW OF THE METRIC SYSTEM Wdule 1 



Objectives 

The participant will be able to: 

1. describe reasons for stanclarti measurement. 



V 



■'2. 'des):ri^ briefly the hisiory^of the Engl is]}-a.nd metric syste«[is 
including the rationale and origin of'their development. 

3. ^indicate the basic metric units of measurement for length,' 
volume, 'and mass (weight). \. 

( 

Suggested Activities to tteet Objectives 

1. Read "Why Do^We Need to Measure?" (vrt-itten for children) 

2. ' Read "How We Got Our Measuring Units." 

3. Participate in laboratory discussion activity, , 
"Concepts: " Measurement and ttetri^." ^ 

4 Read puppet show script, "Metric in Mouseland." 

• • r ' • ■ • 

f 

Illustration of Mastery 

* « 

1 Agreement of "satisfactory" between instructor and participant 
'* on completioo of laboraiory biscussioh atj^ivity, "eoncepts:_ 
Measurement and Metric-." . « 

2* Completion of "Overview bf the Metric System" posttest with 
80 percent accuracy. . • . 



( 
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'(ModuleM) 



Ine qu?5tio^ • 0,. ' ^s., ' e^. . ^ ^' i^ ^i^e. Vou learned 

to hold UP ^'our 'int,ers to show tna^ ..7. -fre -01. -'.rs old when sonie&ody 
asked you v.'.- ?c;e :t '.^asr■ j-.'- ./t/.o us? t-- ••^ea-o^ "how many" 



to coOnt tn€ f^u'*^er ;/ crjltJrf'^ '- 
the garage, d"" '^arr'.es arc- 

« • 

Sqoo yo^ lea pre a ^'yeou^t 
for anyt^-'^^. v-^ dc^^ ^ 
that we can /iref- or ►--•.fr tr:^---^- 
different ^ror tre-'ot^er^ 

B^t arter V. ^c'.^Cu -'^^^c cfc' 
you say now .^^an\ cra'^s c' u-":' 
bin? Vou p»-ot:ar\ co^i'i "Ow^.t .e'- 
',you usually as^' nov, r^c^. 
a tree is or »^7.n ^'ar -^s ;o ''O 
"haw ruch ' . ... 

To do trus, .ve :ac' t: 
usually easy to ans.ve^ - ^ r/ 
road to tne next City, or - . ' 

Hov; can you lell ^^-^ 
can say it is s-^aller t^.a- t^e 
This tells ne so''>eth>r. . . rut .-^'e's 
don't really k'^ov. .f^e s-^e * 



^"^ h-Ai. yG..r iesk , 'pucrpies in 

' . ;:ir c ^ounfng worked wel 1 

-e^ . v'e houses are all numbers 
. 3^^:^ cTes'.^e count is very 



-^j>r't 08 counted. Can 
• V, '"5\, ^u-^rs of coal in a 
^' t't) 0" sugar or coa-1 , but 

^ .%3nt to knw how tall 
Du ^ave to answer the question 



— ' -ov. -^any , which is 
t-^v s^ZQ of a tree, the 

- -^^^v-zi vc^r front yard is? You 
:^^:*es ^^-^^i t^-at t is taller than you are. 
z-'-'s^c /r J i ^ee the other tree, I 



' ! 



n : ' :r •'^'t d-Jiair of socks and 
^r^'^ ^'^^ a lopa ti»^ and she 



Suppose you^ -ra^ 
a pair of n-1 tter'. .-'o»- y: . . "-.^ i 

really isn't Surf. V^.-. ^^e s::^ ' t^ ^o.' much yam she needs to 

buy. 'Mow could vou .'e -.c -fnr-^\^on she r-eerr:? Vou might trace out 
your hand on a o^iece .v^ i-i-e^ : t-- .ar^e- to her.. Or you might send 
F^er one of your "socks t^a^ " -t' y:* 



This wi 1 \ w 
nuch nore di f * ^ cj' * 
should be ta"^'.er t^a-^ 
)very oood way t.-^ ^-ii ^ ' 



Instead we n^ve 
ments. vojr*-otHer 
wrist to your ^in-^r r^rs -v^- 
ing tr'-^^. A '^o'^t' ''^v* 
and th^ey fi t oerfcctly . 

This 1^ not ^\drr n'^^ ^; 
were r>easured w^'f wn^u j 
that 12 ^n':^e^^ ^-r-- \ - 
this ruler is aLvavs, t^-^ '.^'t 
•or metal. 

P. Sorensop 



s^:*s or ^ittens, but it becom^'s 
/' . ^ r^l :\ of skis , which 
i r^t:^*^' your full size is not a 
'r^ t dr- ^t this way today. 

,0 ^ i^e .s^*tr! various measuring instru- 
aro.jnr' /Qur hand and from your 
^^r> -^,-:tr^^ she r\eeds off tH^measur- 
(^.r i ttens arrive in the^ail 

• 

-.--^ iV^ . The soc^s fit becaus,e they 
* c^^^^ r^^vnt , ir this case -a ruler 

• ev^»" any ^oreign country 

t t>e "^^de of plastic, wood 
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If I use this unit for measuring and^send the figures to somebody to use, 
I arr^ really doing the same thing as sending a pattern of the size socks *I 
\^dnt. The measurements are a language that I can use 'to tell other people 
"how much" and we will both understand what we mean, even thauqh we may never 
speak nor see each other. 

The lango&ge of n^asurenent is highly developed so we. can say how much 
a containe^olds V how far away*a star is, how much a material weighs, how 
^ast a motor runs. ^ . , • ' 

The terns we use to ^escribe what we measure can be almost anything. In 
different parjj^s of thefworld they may be different, but they must be .accurate, 
they must be convenient, and they must be practical. By that we mean that 
every ruler must be exactly the.sam.e length wherever you may use it. You 
don't? firjd rulers made out qf*rubber because they can be stretched to diff- 
erent lengths. 'They- are metal or' wood, which keeps its l?ngtb. , ' . * 

To be convenient and practical, the measuring instrument should be some- 
thing you can 4)andle easily. A ruler short enough-to carry in yoffr pocket ^ 
is good for. Pleasuring the top of your desk, bufit is much handier to measure 
j>he length of 'your house with a long measurinq tape that winds up on a reel « 

small enough' to place in your pocket. 
« 

Measuri^ng terms may be familiar, or they may sounti strange to you. It' 
doesn't matter what they are called as long-aj they are convenient and accur- 
ate. Most of our measurements are accurate after long- years of use and 
improvement, but some a^e not 'as convenient as 'others. THey developed as 
they were needed and have been accepted as the laftgu^ge of business, science, 
and everyday living. 
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-0.. kl GOT O'JP MEASURING JNITS \ ' (Module 1) 

^ As soon as people started to trade witn e\h other th^y h^ to know how 
muth'of a material they were buying and how nuchX^* would cost. . 

They needed to measure it so the' customer would al'>-..vs qet a correct" 
amount-and pay a fair price. The n,easurino units.-had to be some h,ng 
convenient - the lengtn-of a man's ar- . tne spread of his f ngers ,^or the. - 

S of weigHt that he could hftl " ^^Jn^bf a exac si e 
convenient, and-then the govermnent usually declared it to be. an exact size. 
Let's Ibok at length, one of the f^rst pleasures -that man needed.- 

% How the English Syste'u of Measure Started . - • 

' -The Foot and the Yard. It was common many years ago. to measure length 
from the end,of your nose to the ^inqertios of your outstretched arm. Jhis, _ 
of course, was a short mea^urenent for a boy and a lorjg measurement for a 

no^nTan: U had to be definite. So'the ^^^'9 declared that the leng p 
his-owrf an. would be the leqal n-,easure of length. Jhe cut %"Ooden stick this 
long, which he called a "gyr^', the Englishwd for rod. From- this word 
ca"^ aurword "yard" , ^vhi ch h sti;,l the length of the king s arm. ^ 

. Meaiuring 'on the orAund was easier to do with your ^oo^ ^han with your 
arm This 'meas\jre 'wa/^VHed a 'foot' and the ^ci ng- decreed that the lertgth 
This f ot^ uld b/th( sLdard for all measurement in fee^ U appened 
tHat the king's am was V^e -times as long as his foot,- lo. the first yard 
was divided irf1>o three feet. - ' ' . • ■ 

To measure'distances ar.aller Uan a roqt, you had to S^^^ again^ Ta 
qefmore accuracy, t^ra'ders divided the foot -into 12 parts and called each 
part an inch fro^ th\ word ynce' , wnich neant a.tvetfth part. .They could 
havp d?y dfd it into 10 parts or & oarts or even 100 parts , -but 12 seemed 
practical Jince each inch was about equal to the.wjdth of a. man's thumb. . 

Th'e 'Acr-e, th P> Rod and the f^ile . i^'hen farmers wanted to measure a fiel<i!, 
they needed a mo- e convenient i^asure than'a yard stick or a foot e. It 
was't eir practice .to meas^ire'a field ,n 'terms of how .uch a ^.^f ^o^^^ pi for 
Vith a team of oxen in one day. This was termed an/'aecer , tfje old word for 
a 'fenS^field. From it cones ($ur word "acre". 



Of -caur^e, thi's anvount had great variation. Some farmers had^lotJ oxen, 
other? plowid durinrr Lhe long days of -sumwr and measured a bigger acre than 
Shen they plowe'd in" the short days of fall. T-hey could plow 'on ly a sma 1 
amount of. land per ^y when tl;^ f>eld w'as very stony, compared to a field 
without stones. _ • • ^ 

'^en engineers began to neasure lend for'buildings and roads, they 
wanted an acre of nK)re defini te size. These men created a "^^^^"'"^^"^ 
they named a "rod" J. ab^^ut thd-.i stance, bet^-een fence posts. It tqok 160 
square nbds to make an ac»-fe. , .■ 

0. Sorenson ' 8 ' , 



Long distances. for roads and. streets were measured by pacirig-off. T.he 
Romans measured-^., 000 paces which they called a "mine", the word for 1 ,000. 

• The mile is still the unit for measuring long distance in countries , 
and it is often different. The olcT Roman mile was 1 ,620 yards. The Engli^ 

\and U.S. mile is 1 ,760-yardS; A mi le -measured on the water is, a sea mue, . 
^hic.h is 2^027 yards. ' ' 

' The Gallon and ^ Quart . W don't know exactly how liquid measures 
developed, liquid was.prob^^ly measured in a container that would hold an 
f>mount that the average man or woma'h could lift an^ carry for a distance on , ^ 
his- shoulder or heai. The wine jug became the standard for measuring 
liquids, and the measure was called the "galon" or "jajlon"., which me aM- ^ 
a measure of capacity. F6r convenience in measuring smaller amounts, t^ey^ ■ 
•divided the jug intd quarters and called each' one.- fourth gallon a quarter 

or "quart". , ' - 

... , - » . ■. 

The Pound ara d the Ounc-e . There were many things that couldn't be ^ccnr- 

ately measured with a yardstick or poured into a 'standard. si ze bucket How 

would you measure something like a cow or a sheep with just a rul^r-? A 

sheep 3 feet long ia^certainly not the same as a calf 3 f=eet long. ^ • 

Animal measurement Was important in trade -and it required. a new -measuring 
unit called weight, whic*h would account f err, the irregular sizes and shapes 
of different animals.. The English developed a weight measure whTch they 
called a pound from the ancient word ".pund", an animal enclosure. .The pound _ 
was divided^'nto M smaller units called ounces. from the word ynce or once 
meaning one.- twelfth part, the same division-as for the foot. - \^ 

The first pound that y/as estaiylished had 12 ounces, but 1 ater commerci al 
traders established a bigger pound, that contained 16 dunces instead of 12. 
The briginat name for an ounce was carried over to the -newer pound though 
it no longer represented one-twelfth of a p^und. 

^ 

ThP yard and the foot, the qwart mti 'the cup, the pound and the oupce 
are not ihe measures used fn- most: gourjtries of the world. In many countries ^ 
outside the" United States, people measure wi th di f ferent tools and uieasurer 
ments.' Their measuring language is cajled. the ^metric system - 



» , /' HowUhe Metr/c .System Started, '. 

■The country where it started a'lniost ^OO years ago is^Frahce. Scientists 
^in that country thought that there should be a-better measuring standard than 
. the length of T-mn's arm or^the amount of ^^ater he could carry on tjis sTipulde 

The Meter, Centi meter and Millimetfer . They divided the, distance around 
the^earth intt) many small parts. Lach^ part they called a "meter' , the word 
which rfteans measurement. Yoy probabt^ have ?een a. "meter stick . and noticed 
it is slinh'tlr^^nger th^n a yard stick. If you -could place.meter sticks 
end to end, fo million of them would' 'reach from t|ie -equator- to the Ndrth P^.le/, 
one -fourth" of tfie way around the eartK. ^ , , . 



The meter sticH is di-vided into 100 smaller pieces called cehtimeters , . 
aud each centimeter is about--the widtt^jof a pencil. This is som^ttiing like . 
the way the American dollar is divided into 100 cent^. ., ' ^ '\' 

The Liter . The French scientists at first -cifedsured quanti ties of- "liquid 
in centimeters A bo)f 10 centime rs 'high , 10 centimet-gr s wide and 10 centi- ^ 
mefers deep would hoti^an amount of water they cal led a -1 i ter. The paper 
carton your tfiilk comes^Yo- wi 11 'hQ-ld about one liter,^ a little more than *a 
quart. The liter is-''dvv-ided'i"nto smal units called. qentiliters (V/lOOth), 
andi milliliters (1/lOOOth)' of a liter. . ' 

The Gram and Kilogram . The other metric measuring' unit is^to measure, 
mass orVieight. This unit is. called ttfe gram< which is about the'^ght of ■ 
.'a paper clip. Since many'things weigh much more, than a paper clijiCa bigger 
weight 'measurement is used called**3 kilogram or 1 ,000 grams. A kilogram ts 
about twjce as heavy aS a pound. . • 

With' the three" basic"metri c- units - the met^, liter and the kilogram - 

•we can measure everything i^n the metric system. It is a-convenient system < 

and is easi'er to work with 'than other systems. You will learn why as you 
study it in detai 1 . . . ' ' ' 
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(This session would De ^ec a- ^-sf-tt^r 

1. Wfty do we have stanc^rd ^^$s-^^ ' 
a. Divide crojr '"t^ ^ea-^^ 3-: 



:c..ss^ or ; 



(Module 1) 



c. Eacn tea'^ '"as* "^^e ; ^ ^'"t t 



: cesTi^ate a team leader. 

/ ' ' ' • 

t^s^K'no'^'t today or yesterday.. 

^-e se a table or othe^i^^ 

-r'* .-^'t'CJt arv standard 



t.- t" "oC:.-' T'^fjr a^^d instructor 
-f^' 4:-^ >'*:a'"dr?'^* "^.easu recent. 



2/ How 'will t^.e»-it^"c s/s\c-^ a' 

how it de^^^^orc . r-:. ^'^ 
•^fetric ^n ^O'^Sf^' \\ 

3. .What*s a Veter? ^ ^ 

a. Discussion }eade»" : .^►^e^e-^t.^ 
indicat;^g r>^lat^ve 'en;:^ r^' 

b. 'Divide group ■'"t.^ ^e^"*^ ■"^ >^ 
.(1) So^e'tear^ reas.T^e .*?n:it''! 

{2} Corpare rc> - • 

3. ' Discussion -eao^:*' aj.^' 
.^—^d' cate • ^ tv-' \ * " 
of c*** •.'^r»='n Wi^^*' ' " 



-^r. v-^ppr^: e^'^ecti of ^tric syster^,- 

/ ^ / \ ^ 

^0 ^-dcric (Puppet show: 



'neter st'ck* and a yard stick,. ^ 

two. 

/ • ■ 

roor ret^rs; the other teams 



.1 



te^ u"'"' :^2rt corta'iners and 
>y rrst^-ate by Dounnn a. quart 

— -f.r--. ^ic.cuss the difference. 

13 



Concepts: Measurement and Metric - conf. 

5. What's a Gram? 

a. . 'Discussion leader passes out*paper clips to each person and 

T 

indicates each clip weighs (mas:es) approximately- one gram. 

b. Nickels ars distributed to ea.ch oarticioant. They are asked to 
estimate the mass of the nickel by comoaring it with other 
available objects (e.g., pencils, staples', paper clips). 

c. Instructor weighs (masses) nickel to determine its actual mass. 
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METRIC Ui MOUSELAND 



(Puppet Show Script) 



teacher is Miss Millie ^'eter . ^ this time ' 

Tether: Good morning 'class, ^?fClie"ootmouse' present? ' « 

- Is Waldo Yardmouse here? All '^^^nt^. » ^ Everyone is 

^Ld' And is ^^^-;,^^,tea?esVr r^"ch°''Do you know why?. Because 
?rdryt':r:^9ornfto^l:r"ab:ut a^ew way of measuring, using the 
metric system. ^ ■ ■ 

,f raiipd the English system. It 
The kind of syste", «e use '^^^"^'^^^f^ the end of your _ 
was cowon many years aao to rea ure i^^^^^^ But Phoebe, do 

nose to the fingertips ''^ J^Jctft^ne length of my arm fro™ 
you see where this "'"^'^ % longer n^asurement than yours 

nose to the tips of .^"9"^ ?he ifngth of his own would 
r'tSe1egarrsu^r;"?f1::r.' 'Th'us\e havl what is knco as the , 

^ The wine iug ^^"^ the standard for ^asunng mu,d^an^ 

ron:ente:c:in^:^asu??irs™iref r,nts. they divided the ,ug into 
quarters, which were called Quarts. 

• rooranrru^r^rtr.^^rd%"ofy: ffSfwra-goirg JrilftSis 

"stem, known as the -etric system. 
- •• The country where it st-ted almost 200 years ago is F^-^ce^^^^^ 

of water he could carry on t\<. shouiaer. 

NOW Waldo , would you ^ad. the paragraph about the n^tel-T ^ 

. u written by undergraduates m 

Joyce/Chicquettfe/Knoepke/Hauser/<luever • . 

13 
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Waldo: 



They divided the distance acound the earth into many^spall parts. 
Each part they called a "metef", the word which means tteasurement. 
You probably have seen a "meter stick" and noticed it is slightly 
longer than a yard stick. If you could place mete>- sticks end^to 
end! 10 million of them would reach from the equator to the North 
Pole,' one-fourth of the way around the earth .j 

•The meter stick is divided into 100 smaller pieces called centi- 
meters, and each centimeter is about the width of a pencil. This is 
something like the way the American dollar is divided into 100 cents. 

Very good! Now Phoebe, would you tell us about the liter? 

The French scientists at first measured quantities of liquid in 
centime'ters. A box 10 centimeters high . 10 cervtimeters wide and 
10 centimet ers deep wQuld hold an amount of water they called a 
TTter — The paper carton your milk "comes in holds about one liter, 
a little more than a quart. The liter is divided into smaller units 
called centiliters (1/lOOth) and milliliters (1/lOOOth) of a liter. 

Teacher: All right, and Priscilla^ would you read about the gram? 



Teacher: 
■Phoebe: 



Prisci 11a: 



Teacher: 

Waldo: 

Teacher: 

Mice: 



Teacher: 

Phoebe: 
Teacher; 
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The metric measuring- unit used to measure mass or weight is called 
cthe gram. It is about the weight of a pap6r -clip'. Since many 
things weigh much more than a paper clip, a bigger weight measure- 
ment is used called a kilogram or 1,000 grams. A kilogram is about 
twice as heavy as a pound. 

With the three basic metric units - the meter, liter and the 
kilogr-am - we can measure everything in the metric system it 
is a convenie^nt system and is easier to work with than other 
syst^^ ' . , . 

Now-I am going to pose a problem to you. If a meter is divided 
into^^OO centimeters, and you wanted to meSiiJre^ your desk top, 
wdula you use inches or centimeters? ^ \ 

Inches r 
I think we have a problem. 

(Sing t6 tune of "How. Do You Solve A Prot?lem Like Maria.") 
"HOW DO YOU SOLVE A PROBLEM LIKE THE METER: 
HOW DO YOU 'TAKE A YARD AND BREAK IJHWWN." 

Now settle down class. I can see thk this isn'f^going to work 
Now Phdfebe Footmouse, does the metric system use inches and feet? 

Yes,Jtydoes.Mtss Millie fteter. 

Class, aren/t y6u catching on yfet? 

14 ' . • 
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>lice: 



(Sirrg to tune of "I've Grcwn Accustomed to Your Face.") 

• / * 
"WE'VE GROWN ACCUSTOMED TO THE Y-ARD. 

WE'VE GROWN ACCUSTOMED TO THE FOOT. 

'WE'VE GROWN ACCUSTOMED TO'T^E INCH. THE POUND, THE MILE. 
THE QUART, THE PINT / 
Teacher: A'.l right class. I think need our milk br^ak at this time'. 

(under breath, - "And it Jouldn't come at a better time! I") 
(Sing to' tune, of- "Everything is Coming Dp Roses.'.') 



Mi ce : 



Teacher; 
Mi ce: 



Teacher: 



"GET THE MILK,, GET THE C)<EESE: ' . 

I'LL HAVE TWO GRAMS OF ?HEESE IF YOU PLEASE'.'" 

Class, .IS all of that .hoise necessary? Now settle down and 
enjoy your r^i 1 k and cpeese. . 

•/(Sing to the tune of/"Tea for Two.") 

"A GRAM FOR YOU, A CRAM FOR ME; 

A LITER FOR YOU, Af LITER FOR ^1E" % ■ 

That is enough foh our milk break- tirne." Now we are going to 
engage in so-iie ac/tual measuring activities. Now class,. I want 
you to take your/^Btric rulers and measure the width, in centi- 
meters of our principal's picture. Does e^ryone h^ve their 
meter stick in l/neir hand? • , 



(^i ce; 



(Sing "to tune ok "The Two of Us."). 
"THE meter' ST KjK: DA DA' DA DA - DA DA DA DA 
, THE METER STICK . . . . ' 



Teacher: Now let's get 



busy because I want to see what 'your answer is 



XPau^e a'nd th 



^u may work vr\ this as a group 



n ask for answer) 



Mi ce: 
Teacher: 



Give answer iti centimeters. " . . — 

That was veVy 9<»<^ class. You are' catching on. New T waat 
you/.o weigh yourselves and record your answers in grams. 

^ause while neaSur-ing is taking place) 

The answers are what, Prisci 11a? • 

.17 ' 
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Priscilla: Gives answers." 
Teacher: Did you find out any tiding else? 
Mice: (Sing to the tune of .''You Gotta Have Heart.") 
"YOU ... GOTTA- HAVE GRAMS 

ALL YOU REALLY NEE^D IS GRAMS. ' * • 

Wn the KIDS ARE SAYING "WE USE TH^ -POUND ^ 

' TELL THEM YOU FOUND A WAY . ..." ' 

Teacher: • If you student's" don 't behave, I'll slap your paws with a meter 
s'tick. Now we are, going to measure our height in millimeters. 

' ' What did you find your, new height to be? • ^ 

•Waldo: Gives answers r ■ .. . . • 

Jeacher: What do you think of the metric measures. you used to4ay? 

Mice:, (Sing to the tune of ^lEveryt^iirTg is Comirfg Up Roses.") 

• \ "EVERYTHING IS COMING UP METERS, AND .LITERS, AND GRAMS!!'." 

Phoebe>' Why don't we use -the Tnetric system in the U.S.? 

Teacher- We do,' Phoebe. Pattern coiRpanies now use the metric system'of 
treasuring in addition to the Engli-sh system. In our hospitals 
and laboratories, everything is measured in meters and grams. 
Even the ^ood in the supermarket is starting to include the 
weight of food in grams, on its can tabels. 

Can each'"of y\)u think of a way that you could use the m^ric 
system to measure everyday objects? 

Phoebe': Road sighs could be measured in kilometers instead of miles. 

Teacher:- Fantastic -Phoebe. Prisci'lla. xan you think of an idea? 

Priscilla: Gas could be sold in Ijters instead of gallons. 

'Teacher: Perfect Priscilla. W=aldo, can you contribute something? 

Wal-do: The Miss^Anousi ca pageant could use centimeters for the 
- contestants' measurements. 

Teacher: . Well class, those'were great suggestions. Are there any more 
final comments? 
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Mice: (Sing to tune of "Cabaret. ") 
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Mi ce: 
(cont.) 



Teacher: 



> Waldo: 



"WHAT GOOD IS liSING THE YARD- STICK TODAY 
COKE JOIN THE METRIC WAY . ." 

How settle down class. I'm glad to see you feel that way. 

What general ijations have you made about the metric system, Waldo?. 

(■Sing to tUne of "People;") 

"PEOPLE "... PEOPLE WHO USE METRJC 

ARE THE SMARTEST PEOPLE IN THE WORLD." " 



\ 



••{BELL RINGS) 

"^Mice confer over in the corner. 
Teache'r: What's going on over there in the comer? 
tfice:- Grand Finale 

(Sing to tune of Mickey Mouse song.) 

■ M E T TRY IT, YOU'LL LIKE IT 

'rI C SEE, IT'S EASY ^0 USE . " 

•■SYSTEM- 

METRIC SYSTEM METRIC SYSTEM 

. FOREVER LET US HOLD OUR METERS HIGH ... 

NOW IT'S TIME TO SAY GOODBYE TO YARDSTICKS, QUARTS, 
AND POUNDS 

MET WE TRIED IT, WE LIKED IT 

R I C SEE, YOU'LL LIKE IT TOO, 

S' Y S T E H "• 
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POSTTEST OVERVIEW OF METRIC SYSTEM 



i 



1. What is the .basic unit of length-in the metnc system? 

2. In which country did metric measurement originate? 

3. Name the only major country that does not use the 
metric system. / 

4. Wh^t is the basic unit of volume in the metric system? 

5. Wh^t is the bas.ic unit of masa in the metric systefn? 

6. A meter is (longer/shorter) than a yard. 

7. A quart is ____( larger/smaller) than a li^er. 

8. Which system. of measurement uses the number 10 as 
its base? ^ 

9. The gram is (heavier/lighter) th&n the pound. 

10. Modem measurement systems have units that are always 
the same. These are called - units. 



Sorenson/Kluever 
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Metnc METRIC LENGTH- AiJD BASIC PREFIXES' . Module 2 

Objectives 

The parti cvpant will be able to: ^ o 

1. .identify and describe with examples, the basic unit of metric length. 

2. define and describe with examples the six basic prefixes u$ed in the 
metric system, using length as a base, - v 

3. .indicate the standa-r»d abbreviations for the six basic prefixes as 
applied to length. 

4. accurately measure materials of a variety of lengths using ^lie six* 
jDasic prefixes. 

5. '^identify instances where he or she would use each of the snx units of < 

metric length in daily living. 

Suggested Activities .to Meet Objectives / * ■ 

' l.^'Read the handout on "Metric Length and Common Prefixes." 

2. Study "Summary Chart on Metric Prefixes and Length Units."" ^. . 

3. Read the fable, "The Friendly Cloth Me-rcfi^nt.*'/ 

4. Play the game, METRIC CONCENTRATION. * • - 

5. Complete worksheet, "How Long Are the Kite .Tails?" * 

6. Work crossword puzzle, METRIC LENGTH. 

7. Play card game, MIX-A-METER. 

8. Complete learning center aqtivities 1 and 2 on "Me£ric Length." 
Illustration of Mastery , ' ' 

- p ^ : 

1. Agreement of "satisfactory" between instructor and participant . 
on completion of: 

a. ' "How Long Are the Kite Tail??" worksheetv 

b. /'Metric Length" learning center activity rl • 

c. "Metric Length" learning center activity #2 * - 

2. Completion of "Metric length Unit - Posttest" with 80 percent accuracy. 
Sorenson/Kluever * ' 21 - - . 



METRIC LENGTH AND COMMON PREFIXES ' (Moduli' 2) 



Being introduced to*a new measuring system ^e like nieeting a new ^ . 
friend. First ycu learrt his name so you> can identify him and get.a general 
imbression of what he looks like. 

After you've known him a few minutes you start to get more detailed 
.infon^at?on--where he'ives, v/hat his work is. where >ie went to school. ^ 

Finally, after you have known him a while, you. learn f^^t^e likes/ what 
his beliefs are, what his goals in life'are. and more complex things tKat 
make up his total personality. . • _ 

• You are going to be introduced.to a ney- friend. Mr. Metric. Mr. Metric 
has thr^e dlmlnsions-length, volume, and w4ight-which t6gether make up his ^ 
lotal character or "personality". 

T„ <-mc fiv^t mPPtina we will qet our first impression of Mr. Metric, 
which^^s'Jhl '^Zl^^Tof renglh. Vter getting welJ -,-inted with -length 
we"T.1 go on to voWme ^nd.weight until we. know the total Mr. Metric. 

The bas-ic unit of 'length is^e meter, which means "ttj nieasure". From " 
the Jrd mVer coles our word "metric" for the whole system. How big is a ; 
,^ter? 1^ aboSt the distance from your nose to your ' 
S length of-Tull man's stride-. This gives you a quick esti^ of the 
distanci so you know in general what you are dealing with- But a nieter is 
^ a precise amount. It is one-ten millionth of the distance from the equator . 
to the North Pole. ' • . • 

You won't always want to work wUh a measure as long as your arm, so. the 
meter is Tvided in^o smal ler units . One division is a decime er or one- . 
Telth ^ter, about the width of a letter size envelope or about as wide as a . 
man's fiand. * ^ \ 

■ A smaller unit is a centimeter, or l/lOOth of a meter. .It is a. li«le 
.ore Jha^'lhe w?d-tf of a pencil or a paper clip, a little less than the width 
of your little finger. 

"For very fine measurements we use the millimeter, o>" .1 (JOOOth °f 1 meter. 
It is about the thickness of a paper Clip, the lead of a we l-^^a'"P^"^d , - 
pencil, or the thickness of the cardboard on a-tablet of paper. _ . 

- How do you rementer.these names? Start out by as^^fi 3^^°"^^ dedliet^r 
• thing you knew, like money. Think of the meter as a do ar. Then a decnne^^'"- 
■ is a 10th of a meter just as a dime is a tenth of a dollar. You can even see. 
the ward "dime" in decimeter. DecIMEter. , 

A cent is 100th of a" dol'lar artd a centimeter is a 100th of a metef. What; 
could be more simple than that? . . , 

We don't deal very much with ,a mill, 1/lOOth of a dollar, excep.t when 
figuring Taxes tike a'l mill rate, which is l/lOOOt^Tof a dollar-taxed.on ^- 
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every doUan value. A thousandth of^^a/^ollar is a mill; a thousandth of ,a 
nieter is a* mi Uimetet:. 

^ We also need to gor up the st^le for measurements that are too big to. 
measure with j mgter stick. Ten meters is called a dekameter, and it's* about 
the wildth of a residential street or two-lane country road. Dekameter .sounds 
a little bit Mke the word "decade'\. A decade is lO^yearsr, a dekameter is . 
10 meters. ^^^^ . \ 

Another long measure of length^'s 100 meters or a hectometer.- This ts 
a little longpr th^an the length of a football field or the distance to the 
outfie>d fence in a major league ball diamond. It's a little more than lOQ 
paces and aboat the distance an average adult can walk in a minute, thouqh 
our fastest athletes run it in about one-fifth that amount of time. 

The longest' metric measuring unit i.s the kilometer or 1,000 meters. 
It's the <]nit you hear of most often in measuring road distances, rivers and 
lakes ^ and other geographic features. • The distance from the equator to, the 
North Pole is a convenient 1O>0OO kilometers', making the distance around the ' 
earth 40,000 kilometers.; The prefix ''kilo" cqmes from a .Greek word meaning 
1 ,000. You've heard'thi's used'in terms of electric power. A kilowatt is 
1 ,000 watts; a kUsjmeter is 1 ,000 mej:ers. ^ ' . ' 

^ Thus we have a convenient scale of measure, with eac^ unit ten times as 
big as you go up»the\$caT&--milli-,' centi->-deci-, meter, deka- ,• hecto- , and 
kilo-.. Or you can sa^^that each unit is one-tenth as big as you go dowi/'the 
scale from the .biggesti'.unit--kilo-, hecto-*, .deka- , meter, deti-, centif, 
and milli-. ^ - \ 

Ihe metric scale Has' some^^ther units for extremely large or extremely 
small distances- on both ends o/. the scale, but 'the units will not be used 
e){cept in special cases, and you can learn them when you need them. If you 
masteV the scale from milli- to kilo-, you will not have any trouble with any 
part of the metric system that you will encounter later. 

By the way, you don't have to write out a long word like millimeter and' 
centimeter. These units of metric length all have neat abbreviations as 
follows: Mil limeter-mm, centimeter-cm, decimeter-dm, meter-m, dekameter-dkm, 
hectometer-hm^^nd kilometer-km. 

So you have been introduced to a new friend, Kr. f-^tric and have become 
^ jugh acquainted with him .so you'll recognize him next" time you see him.' r 
You now know one dimension Of his total person called length. Next time ydiu 
see him, you'll get {o know him better and 'learn about another side of him, 
called volume: Later on, in a third meeting, you'll get the last dimens'ion 
of Mr. Metric call.ed mass or weight. . ^ 
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SUNMAR^CHART ON .METRIC PREFIXES AND LENGTH ^NITS 



Prefix- 
Name, 



r 



P refine 
^ Symbol 



Definition , Name of 
. Length Unit 



. Symbol for 
% Length Unit 



kilo 

hecto 

deka 



deci 
ce.nti 
mi 1 1 i 



h 
dk 



1 ,000 
100 
10 
1 

.1 



.01 
.001 



kilometer 
hectometer 

* 

dekameter . 

meter ' 
- decimeter 
centimeter 
mil li meter 



km 

hm 

dkm 

m 
dm 
cm 
mm 
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" ' \ THE FRIENlir CLOTH MERCHANT* (Module 2) 

(A Fable About Weasuremeot)" 

^ ' t 

'* * * ' * « 

Long ago there rived a cloth trader named .Obed in a faraway Tand. Obed / 
was a very tall man with long arms that^ stretched like w;ngs when he held up 
cloth for his custo/ners to see. He was a friindly man, but not considered 
very wise by mother men in th& market. 

Business vis. very good, and customers came from a'gr^at distance to ljuy 
clpth from Obed. One day a -famous ,tentfnaker came to buy cloth. - 

"Hew much do yoO*want?., Obed asked him. • ' ■ ^_ ■ 
' . "About a hundred arm'.s length", the tentmaker re|>l«jed: • ..' ^ ' . 

^- "That's a greatan^wq^Obed said, "but I c^ff sell-il tQ^y.oij'and then 
buy more . " ; - 

He stretched 'his .great anii5 ahd folded tlie clotli -back and foftli 100 time's 
and draped it over, the tentmaker's.^donkey for his trip ^ack -home. ' • 

"You have bought almoft'all my cloth", Obed t^'d the tentmaKef , -"but \^ 
with your money I'can.^o and ljuy" more." ;•. • ; . # - • - * ' 

The tentmaker smiled as he rode'. 'away thinking, "Oh, how nice to buy .from 
such a big, friendly man." . ■ 

Next day Obed had to go ".to the ngxt^llage to buy more cloth from the 
man who always sold it to him. Al i was a very little matt, but he was alsa 
friendly and much wiser than Obed. 

"A^customer just boyght all my. cloth". Obed said, "I need to replace, it 
so I can sell again tomorjyw." 

" ' -fC ■ 

"How much did your customer.^uy?" , Al i asked. 

"One hundred arms lengths", said Obed. 'v 

"Ah, that is a lot of cloth, but I can seU it to" you", he- said. And he 
stretched his short arms out and measured the cloth until he had 100 lengths. 

Obed paid Ali, loaded the cloth on his donkeyv and trudged down the road 
back to his shop. 

Next day business was^good again. Obed measured 10 arm 'lengths for his 
first buyer, then 5, then 20. By the end of the day he had stretched out 1 
the cloth in his great arms many times and. the cloth was all sold. - 

He-returned to Ali in the evenihg'and said, "I have sold all the cloth 
and I must replace it again. I will take 100 lengths more, ^li stretched out 

,0. Sorenson " , , * 
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^his tiny arms arrfl .measDred 100 lengths again. Obed' paid him, Avent back to' 
the shop, Vind was Ve'ady to sell the next. day. ... . , ^ 

' . This brisk -trade continued for many days. The cloth was. sold out . 
-each day, and Obed was pleased that he could always buy as trtuch as he • 
needed to sejl the next day. * . " ' 

' Then one dgy he couhted his money and found thafhe , did .not .have enoygh 
•to buy as many lengths of cloth as he needed. S'o he bought less and again 
the cloth sold out rapidly. ■' Each 'time he rettimed to buy more Tclojh.his 
money bought less and he-sold out faster. One day Obed ):ealized that al- 
though he had many .x:uston)ers , a brisk trade, and a good supplw of cloth, 
he was g^^ting poor instead of rich. Finally he had to close his shop. .-^ 

L "now the moral of this fable is: ' No"matter how- much* trade you have or\^ 
how friendl-y you are to your customers, a poor measuring standard can put 
you'oat of business. . ' , 
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GAME 



METRIC CONCENTRATION (Module 2) 



Materials: 16 cards - - 

7 marked with metric prefixes or terms (kilo, hecto, deka, 
unit, deci , centi , mil>i) 

7 marked with numerical equivalents (1,000, 100, 10, .1, .01, 
f lOOl) ' \ 

2 marked "wild card" 
Players: 3-4 • 

^ 

Rules: K The cards are shuffled and placed face down in four rows, 
4 cards per row. 

- i • ' 

^ 2. The p.layer to the left of the dealer selects two cards and 

' turns them up in their places. 

If the cards show a prefix and its numerical equivalent, 
It is a match, and the pTayeV picks up th^ 2 cards and 
sets them in front of him. His turn resumes by picking 
two more cards. 

If the cards do not match, they are turned face down in 
their places and the tui;;rr is over. 

If a "WILD CARD" is picked, the second card choseo with 
it makes an automatic match.. The player then takes the 
matched 'cards and picks two more cards, 

A player's turn continues until two cards which do not 
match are turned up. ^ ^ 

3. .Play proceeds moving clockwise around the group. 

4. The game ends when no more matches can.be made (because of 
the wild cards, it is possible ^ttrat the g^me will end with 
2 cards still on the table). * 

5. The player who has the most cards 'is the winner. 

□ □ n en 

□ e □ tzn 

□ tZ]' o s . 



O [Z] □ o 

The matches are: "kTlo-l ,000 hecto—lOO deka—lO 

unit'-l deci — .1 centi — .01 mi Hi -.001 
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HOW LONG ARE THE ^CITE TAILS? 




-ex 
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1. How ^009 Is KUe A? 
-t. 2. How wide Is Kite B? 

g 3. How long is th^stringon 

Kite A? ^ 

4, How long is Kite C? 

5. How long is the string on 
Kite C? * 



cm 



era 



an 



6. How long is Kite 0? 

7. How long is the tail on 
Kite D? 

8- How long is the bird? 

9. How tall is the tree? 

10, How long is the girl from 
head to toe? 
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METRIC LENGTH CROSSWORD PUZZLE 





! . 
^. 

6. 
8. 
^. 

n. 

13. 

16. 
17. 
18. 

20. 



prefix nonninq ten 
.O-i^l '-^tcr 
,1 nc-tcr 

A nctor Is o^C CffHtinetCrS* 
abbrcvi;»t lOn for ctntJ^ct'er 
10 nctcrs 

A f<0Xtr IS nc^sured b>^ d 

A y;i''d IS than a r.cicr. 

A nctcr a unii ftf . 

abbreviation for kiloncter 

A nctcr Is one ml lUrT^eters * 

A pre^*3< ncaning hundredth 

A ncter IS than a y«rd« 

prefix mean I 09 t-enth 



1. abbreviation for dekaneter 

2. Enqlls*^ unit to raeasure cloth 

3 standard metric unit of length 

5. abbreviation for ni 1 1 irneter 

7. )0 rill Incters — 

8. prefix r»ean; ng Kondred 
12. 1000 neters 

lA. 100 neters ' 
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GAME 



HIX-A-KHER 



Materials: 30 cards as follws: 1 *» 

2 ctn 

1 ^ 3 dm 

27 with the units 4 An 
• shown here written 5 dni 
in the upper left t 6 dra 



hand comer 



3 wil^J cards as 
indiirated here 



7 dn 

8 dn 
9 



10 m 

20 an 

30 an 

40 on 

50 an 

60 cm 

70 an 

80 on 

90 an 




TOO m 
200 nm 
300 rsn 
400 nm 
500' rm 
600 cm 
700 m 
800 nm 
900 nn 



(Module 2) 




s^le 



sanple 



ERLC 



Players:- 3-5 

Rules; 1. Dealer shuffles cards and deals 5 cards to each player. 

The rest of the cards are placed face down on the table, 

2. The player to the left of the dealer takes the to^<:ard ^ 
fron the pile ^nd tries to '*nake"4 neter by cornbining 

V 2^ of the six cards in his han^d. 

Cootine only lik? unit%, such as 200 nci and 800 np, 
* or 90 cn and 10 cn. * 

^ A wild card can have any value. ' 

If the player pakes a riatch, he places the natched 
cante on the table in front of hin. 

The player discards one card from his hand. 

3. Thh next player has the option of picking up the dis'card 
or taking the next card fron the pile and trying to nake 
a match. 

4. Play continues until one person is out of cards. 
» «• ♦ 

5. If the pile is exhausted before any player is out, the 
discard pile is shuffled and placed face down. 

6. The first player to be out of cards i? the winner. 

Variations: 1. Cor6ine di'fferent units s\jch as 3 dn (equals 30 on) and 
^ 70\cn to equal a neter. 

2. Allow Dore than two cards £^e used to make the treter 
(7 dn.,20 cn, lOO m). ^ 

Taken fron Te yher (#6) , FebruaryJ974. "Kix-A-Heter* Hazel B. WiUians, Detrx>it, MI. 

30' ,. 
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Leaming Center Activity METRIC LENGTH^ . (Module 2) 

EQUIPMENT NEEDED: Cm measuring sticks or tapes, paper clips, crayons ,"-p«;ici Is , 
. books, chalkboard erasers 

'look at each item" listed belol/. Estimate its length in the ""i^^^i^f^^^^^^'- 
Re^ord your estimate. Then measure the item and record Us actual length. . 

Estimate Measurement 



1 . paper, clip {n]^ Uimete^s - length) 
- • ' • (mi Tli meters - width) 

2. crayon (igi 1 limeters - length) 

3. pencil (mi llinieters - length) 

4. book (centimeters - length) 

(centimeters - width) 

's.t chalkboard^ eraser (cejitimeters - length) 



6. your hand from the top of the middle 
finger to'your wrist (centimeters) 

A7. Choos'e three Qther objects. Estimate 

their len'gth or width. Record the es,timate 
and measurements. 

«> 

Object 



xm ^ 



mm mm 



' 'cm ^cm 



cm ' cm 



cm *cm 



(centimeters - width)' ' . ^ 



•rm on 
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Learning Center Activity #2 I^TRIC LENGTH. 



(Module 2) 



EQlI^PMENT NEEDED: metri(i tape measures, cm sticks, meter sticks 

Look at each object listed below. Estimate its length in the units indicated. 
Then measure the object and record the rreasurement. 

^ ■ Estimate Measurement 
. *• 

0 

dm ^dm 



1 . length of desk or table 

2. length of chalkboard or bulletin board 

3. height of wastebasket 

4. your height : 

5. height of a door 

'6. length of a wall In the' room 



dm 
dm 



__dm 
^dm 



m 



m 



m 



m 



m 



m 



7 Find out how long a kilometer is. Make a route in the building or on;the 
playground. Write instructions on the path to take. Describe the 
procedures, you use below. Include a diagram of your path. 
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METkIC LENGTH UNIT - PRETEST* 



Module 2 



Section I Directions: Write the letter ol the correct response in the 
blank to tfje left of each statement. 



,The height of a door is about 



a. 
b. 
c. 
d. 
e. 



^meters 
4 meters 
10 meters 

1 meter 

2 meters 



With an outstretched arm and harfd, the distance from £he tip 
"of the nose to the tip of the index finger is about equivalent 
to one 



a. 


hectometer 


b. 


ki lometer 


c. 


centimeter 


d. 


meter 


e. 


dekameter 


10 millimeters 



a. 1 centigram 

b. 30 decimeters 

c. 1 dekameter 

d. 1 centimeter 

e. 10 meters 



John used a basic metric unit of length to measure the 
"science table. He used the 




a. 
b. 
c. 
d. 
e. 



gram 
meter 
foot 
cubit 

Fahrenheit 



To find the length of a table tennis paddle* which.of the 
"follw^rng units would be' used? 



a. 
b. 
c. 
d. 
e. 



niUijgrain 

deciliter 

centimeter 

decibel 

hectogram 
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Metric Ungth Unit -^Pretest (cont.) 

6. 4000 meters is equal to 

a. 40 meters 

b. '4 kilometers 

c. 4 millimeters 

d. 4 centimeters 

e. 400 millimeters 

7. Ten meters equals 1 



a. kilometer 

b. centimeter 
G. decimeter 

d. dekameter 

e. hectometer 



Section 2 Directions:' Place' the answenon the line in front of each 
' Aroblem. 



8. Write the symbols for the following metric units. 

^a. centimeter 

^b. millimeter 

c. hectometer . 

_d. kilometer 

e. decimeter 

9. Give the number (whole numbers or^ fractions) for the prefixes listed 
.below: 



kilo 



b. hecto 



c. deka" 

d. deci 



e. centi 

f. mini ^ 
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Metric Lengtn Unit - Pretest (cont.) ' \ 

10. Indicate the relationship between the following m^asur^s in the metric 
system by writing in the words greater than or less than in the blank 
to the left of each statement. 



a. 


100 milliliters is. 


— V 100 centiliters 


b. 


50 kilometers is 


- 50 hectosieters 


c. 


1 ,000 kilograms i*^ 


1 ,000 grams 


d. 


10 centiliters is - 


— 10 liters 


e. 


87 milligrams is 


- 87 centigrams 



11. Using the given list of metric units, identify which unit could best be 
used to measure each of these objects. 

• Given: mjllimeter, centimeter, meter, hectometer, kilometer 

_a. length 'of a sheet' of paper 

b. length of a football field 

c. distance from New York to Buffalo 



_d. length of an insect , 
_e. height of a telephone pole 



12^ Using a metric ruler» draw a line segment wUhin the parentheses that 

is 'the length given. ^ Label each line and make the end points clear. 

( • . ) a. 5 centimeters long 

( * )y b. 7 millimeters long* 
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METRIC LENGTH UNIT - POSTTEST* Module 2 

Section I Directions: Write the letter of the correct response in the 
blank to-, the left of each statement. 

\, Which of the following are closest to one- centimeter in length? 



a. length of your thumb 

* b. length of a ballpoint pen 

^ c. standard sized paper staple 

d. wire paper clips 

e. blackboard eraser ^ 

2.\ What'part of a kilometer is equal to a hectometer? 



a. 1/lOOth 

b. 1/lOth • ' 

c. 1/lOOOth 

d. 1/lOOOOth 
"e. 1/2 

3. Charlie Brown measured his tree house and the meters tick read 
" * 10 meters. This is the same as a: 

a. kilometer • . 

b. centimeter 

c. decimeter 

d. dekameter 

e. hectometer • ' 

4: The metric unit, millimeter, could be used to.measure the 



a. amount of milk in a glass 

b. weight of a feather 

c. width of your eye's pupil 

d. volume of a fountain pen 

e. heaviness of a plant^s leaf 

1^ 

5. Ten (iekameters are equivalent to 



a, 10 meters 

b. TOO centimeters 
c; 1,000 meters 

d. 10 milliineters 

e. TOO meters 



♦Keehn, 1974, as adapted from Jahf and Wagner 
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Metric Length Unit - Posttest (cont.) 

6. Jim Ryan ran the'100 meter dash in 35 seconds. How many 
~ ' hectometers did he run? 



a. 1000 

b. 100 

c. 10 

d. 1 • 

.1 



Y 



7. Which of these symbols means decimeter? 

a. d1 

b. dka 

c. del . - - 

d. dm ^ / ' 
• e. dcg * ' 

8. " Which of these prefixes means l/IOOth? 



a. hecto 

b. deci 

c. kilo , 

d. centi 

e. deka 

t 

The meter is the basic unit of metric 

a. volume . , 

^b. length . 

• c. weight 

d. temperature 

e. time 



10. 1 dekameter is equivalent to 



a. 10 meters 

b. 100 centimeters 

c. 1,000 meters 

d. 10 millimeters 
N e. 100 meters 
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Metric Length Unit - Posttest (cont.) 

Section 2 Directions: Write the answer in the answer block to the right 

of %ach problem. 

11. Write in either centimeter or kilometer as the app>0Rriate measure. 



a. Paper clips are about 3 long. 

b. City blocks are about 1/5 long, 

c. New pencils are about 18 long. 



d. Madis^ is about 240 from Chicago, lid. 240 



12. Estimate the distance in meters' from the 
school building to the street indicated 
by your teacher. 



11a. 


3 




lib. 


1/5 . 




11c. 


18 




lid. 


240 




12. , 




meters 



13. Measure these line segments to the nearest centimeter. | 

y 



X 

a. . 



13a. 



i • 



b. . 



. 13b. 



14. Measure these line segments to the nearest millimeter . 



X 

a. . 



14a. 



X 

b. . 



15. How many kilometers in 5,000 meters? 

5 ■ 



14b. 
15. 



km 
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METRIC VOLUME ' Module 3 

Objectives 

The participant wjll be able to: 

^'''^^l. identify and describe with examples the basic unit of volume 

. 2. * apply the silTprefixes to the volume unit ^ ' 

3. accurately measure materials holding a variety of volumes using 
the six basic prefixes 

^ 4. identify instances where he/she would use each of thf six units 
of volume in daily life' 

Suggested Activities to Meet Objectives 

1. Read the haneJout, "Metric Volume .Units. 

2. Study the "Sijmmary Chart on Metric Volume Units". f 

3. Play game, "Liter Lotto". 

4* Work crossword puzzle, METRIC VOLUME. 

5, Complete learning center activities 1, 2 and 3 on metric volume. 
Illustration of Mastery ^ ^ 

1, Agreement of satisfactory between instructor and participant on: 

a. learning center activity #1 

b. learning center\cti vi ty #2 

c. Teaming center activity #3 . 

• • 

2. Completion of "Metric Volume Unit Posttest" with 80 percent ^ 
accuracy. ^> 

■ \ 
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METRIC VOLUME UNITS • ^(Module 3) 

You've met Mr, Metric. In your first meeting yo^got a look at one 
dimension of him called length. Now 'you' 11 get to know him better^^as you 
learn something else about him called volume, or capacity. • 

His volume is measured in a basic unit calldd the -liter. The liter 
'measures 10 centimeters long by 10 centimeters high by 10 centimeters deep 
or 1,000 cubic centimeters. It is a little larger than a quart. 

We can divide a liter into tenths and cafll each part a deci liter; into 
hundredths, a centiliter; and into thousandths, a milliliter. The most 
connonly used volume tems are liter and milliliter. To.get an idea of 
^ size of a milliliter, remember to there are 5 milliliters in a teaspoon, 
' The^deciliter'and centiliter ak u^^-^cooking and meal service. 

When wi go larger than a liter, we ca\l 10 liters^a^^ 100 
"• jTters a'hectoliter, and 1 ?000 liters'a ki W^T^aditi onally . the 

liter is used to measure the volume of liquids. For the volume of solids 
such as cement and ^one, we'use the term cubic meter', rather than kiloliter. 
A cubic meter is one million cubic centimeters (100 cm x 100 cm x"' 100 cm) ^ . 
or one million milliliters (1,000 ml x 1,000) or 1,000 liters. A cubic | 
meter is'a little larger than a cubic yard. The volume of gases is also ' 

traditionally measured in cubic meter o'r related units. 

Remember to use the prefixes for volume in the same way' as you used 

them for length - milliliter (1,000th li ter) , centi liter { 100th liter), 
'deciliter (10th ^ter), liter, dekaliter (10 liters) . hecMl iter (lOd .liters) , 

kiloTiter (1 ,000 liters). ' - 

Symbols for volume measures are similar to length: ml, milliliter; 
cl. centiliter; dl , deci liter; 1, liter; dkl , dekaliter; hi. hectoliter; 

and kl , kiloliter. ^ 
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SUMMARY CHART -ON METRIC VOLUI€ UNITS 



(Module 3) 



NAME OF 
VOLUME UNIX 



SYMBOL FOR 
VOLUME UNIT 



DEFINITION OF 
VOLUME UNIT 



kilo! iter 



kl 



1 ,000 liters 



hectoliter 



hi 



100 liters 



dekaliter 



dkl 



10 liters 



liter 



1 liter 



deciliter 



dl 



,1 liter. 



centiliter 



c1 



.01 liter 



milliliter 



ml 



.001 liter 



•er|c 
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Game 

Materials 



PI ayers ; 
Rul es : 



LITER LOnO 

LITER LOnO CARDS.: 

Card is divided if\to 9 spaces. Two spaces 
are marked liter lotto ; other spaces are 
marked with a word .or symbol from this list: 



(Module 3) 



kiloliter 
hectoliter 
dekaliter 
liter 



kl 
hi 
dkl 
1 



deciliter 
centiliter 
milli liter 



dl 
cl 
ml 



liter 
lotio 


cl 






hi 


liter 
lotto 




liter 


dl 



LI 



Decic of 28 playing cards. Each deck contains two 
sets of words and two sets of symbols from the 
list shown above. 

(Use 1 deck for 2-3 players, use Z decks for 4-5 
players) 

2-6 



fER LOTTO card 




1. Each player. takes a large LITER LOHO card. 

2. The deck of cards is shuffled .and placed 'face down in the 
center of the playing area. 

3. Tfve object of the'game is to cover^ach space on the LITER 
LOnO card with an equivalent card^m the deck. LITER LOTTU 
spaces are free and do not need to bS--€Qiiered. 

4. The first player picks the top Pl^W^^V'?"^ ^^^t!o\^^?c^ 
tries to match it with a word or symboT^ft-His/her LITER LOHO .• 

card. * ' . . ' 

Words are - matched with symbols and symbol s are matched with the 
corresponding words . (Pairing a word with a word or a symbol, 
with a symbol does not make a. match 1) 

5. If the player can make a match, the playing card is placed on th« 
corresponding space on the LITER lOHO card; this completes a tarn. 

6. Play rotates cl*ockwise around the table. 

7. The next player may pick up the top card from either the discard 
pile or the deck. 

8 If the deck pile is us'ed up, the discard pile is shuffled, 
placed face down on the table and becomes the deck. 

■ 9 The winner is the first person to cover all except th^ free 
spaces on the LITER LOTTO card. * 
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METRIC VOLUME CROSSWORD PUZZLE 



(Module 3) 





ERIC 



^cms 

2. .001 liters. 

3. 10 liters. * 

4. Abbreviation for deci.liter. 

5. Abbreviation for kfloliter. 
7. ,01 liters. 

9* Abbreviation for hectoliter.. 

10. 100 11t€rs.^v ' 

13. . A liter is ^a nitric unit of 

15. Abbreviation for ml 11111 ter. 

16. A quart is than a liter. 



41 



DOWN 

1. English unit to rneasure milk or oil for a car. 

2. Syst«n of standard measure using meter, liter and 
and gram, , 

3. Abbreviation for dekaliter, 
. 4. ;1 liters. ' 

54 lOdO IVtePS. . ^ • , 

6. Pr0fU meaninq tentt"!, 

8. Prefix meanihq hundredth. 

\i. Abbreviation for centiliter. 

12.' ,A li^r is ^ quart. 

14. Basic toetric unit of volume (plural^, 

15. Prefix tn^anlng thcwsandth. 
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Learning Center Activity #1 METRIC VOLUME ' * (Module 3) 

EQUIPKENT NEEDED: beaker^ - made out of carcboard witfi slots cut above 
/ and belowKhe volume marking? a strip of papery half 

» red and half white, is woven into the open center 
^ (see illustration, p. 44). The beakers work on the 
same principle as paper thermometers used with primary 
chi Idren. 

The students work in small groups (4-5). Each group can wort; with one beaker 
or, if possible, each person can have a beaker. 

Th? instructor can present measurements in liters and hav6 the students p-ull 
the strip so that the red part marks the designated measurement. Or the 
students may be asked to work through the following activities independently: 

1. How big is your beaker? 

a. How many deciliters is that? • 

b. How many centiliters is that? 

c. How many milliliters? 

> 2. Make your beaker show 500 ml. 

. 3. Make your beaker show 5 dl. 

4. Make your beaker show 20 cl. 

* 5. Make your beaker show 2 dl . 

6. Make your beaker show 100 cl. 

7. Make your beaker show 7 dl. , ^ . 

8. Show 5 dl and write two other ways of showing this same 
level of measure. 

9. Show 8 dl and write two other ways of showing this same 
level ef measure. 

10. Show 3 dl and write two^other ways of showing this same 
level of measDre. 



Sorenson/Kluever ^ ^ 
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Learning Center Activity #2 - METRIC VOLUME ^ , (Module 3) 



EQUIPMENT NEEDED: bucket containing more than one liter of colored water, 

quart containers, liter containers (with ml markings), 
5 paper cups, extra container (at least 500 ml), 
graduated cylinders. 



1. Fi-11 the quart container with colored water. Pour the water from the 
quart container into the liter. 

Which is more, the quart or the liter? 1- 



Add enough water to fill the liter." Pour half of the liter of water 
into another container. 

How many milliliters^are left? 2a. — ^ \ 

How many centiliters are left? b. 

How much is that in deciliters? c. 



Set 5 paper cups on the table, fr^ to divide 500 ml of water equally 
into the five cups. Find out how much water is in each cup by pounng 
it into a graduated^ cylindpr. 

How many milliliters is it? ^ ' 3a. 

Hew many centiliters is it? * 

How many deciliters is it? c.^ : 



Empty the water back into the original container/ Be* sure the station is 
neat when you have finished. 



Kluever/Sorenson 
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Learning Center Activity =3 METRir VOim 



(Horfule 3) 



'fOUH'MitJT NfrULl)-. Water, liter nieasure, dnnkinq qlass. bduy food ha r, 
> coffee cup, assorted containers I 



1. Look at the liter measure. How many milliters > 
does it hold? • ' • 



2. a. Estimate tne capacity of the drinking 
qlass. Record. 

b Measure, tiie amount of water the 

drinkino qlass actually holds. Record. 



2a. ^ 



2b. 



3. a. Estimate the capacity of the baby 
food jar. Record. 

b. ^teasure the -water in the baby food 
*jar. , Record. 



3a. 
3b. 



4. a. Estimate the caoacity of the coffee 
cup. Record. 

b. Measure the water in the coffee 
cup. Record. 



4a. 
4b. 



Choose other containers. Estimate tJieir 
'capacity, tHen measure. Record 
estimations and measurements. 



Container 



Estimate 



Measurement 



X 
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METRIC VOLUME - POSTTEST 



^ Module 3) 



1. Wh'at is tfie basic unit of volume in the 
metric system? 

2. A quart is (larger/ smaller) than a liter. 

3. 1 liter = milliliters 

4. 1 liter = 100 

10 liters = 1 _ 
100 



1 liter = 



= 1 hectoliter 

liters = 1 kiloliter 
deciliters 



1. 

2. 
3. 
4. 
5. 
"6. 
7. 
8. 



Put the correct letter from the column on the right in front of the word 
~ on the left. 



9. kiloliter 

10. hectoliter 

n. dekaliter 

12. titer 

J 3. deciliter 



14. 
15. 



centi liter 
mi 111 liter 



a. 
b. 
c. 
d. 

£. 
f. 

9- 
h. 
i . 



hi 
mg 
ml 

eg 

kl 

kg 
cl 
dl 
1 

dkl 
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METRIC MASS Module 4 



Objectives 

The participant will be able to: 

identify and describe with examples the basic unit of mass. 

2. apply the six basic prefixes to the mass unit. 

3, accurately measure materials of different masses using 
thp six basic prefixes. 



9 



4. identify instances where he/she would use each of the/s.ix units of 
mass in daily 1 ife. * I 



Suggested Activities to Meet Objectives 

Read handout, "Metri.c Mass Units". 
2. Study the "Sunwary* Chart of Metric Mass Units". 
• 3. Play the game, "GUESS-A-GRAM"-. ' • 

4. Work the crossword puzzle, METRIC MASS. 

5. Complete learning center activities #1 and #2. 

Illustration of Mastery 

* \ ' * 

The participant will illustrate mastery by: 

1. agreement of "satisfactory" between participant and instructor on 
a. learning center activity #1 . • 



) 



b. Teaming center activity #2 

I 



2. comiSletion of posttest on METRIC MASS with 80 percent accuracy. % 
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METRIC MASS UNITS ^l • (Module 4) 



stric s^em in 



Now you know about Mr. Metric and the metric s/stem in tenns of length 

and volume. There is one more measurement Which will give you the complete 

drimensions the system. That measurement is mass.* 

The basic unit of metric mass is the gram, which on earth is about the 

weight of a paper clip. It takes a little less than 30 grams to equal an 
ounce. The gram is a ver/ small unit that is useful in scientific work, 
but the kilogram (1 ,000 grams) is the most convenient unU for everyday' use. 
Alcilogram is a little more thah two pounds. 

4;nits of mass ar« measured in smaller or larger amounts using tl)e six 
prefixes you have now become acquainted with. • A 'tenth of a gram is a deci- 
gram; 100th of a gram is V centigram; and 1 ,000th of a gram is a milligram. , 
GoTng up the scale from the basic mass unit, the gram, you have 10 grams equal ^ 
to a dekagram; 100 grams'to a hec*tgr|ii; and-UOO#r^ms -to 9-kilogram. The' ^ 
most common mass units you will use are the milligram, gram and kilogram. , . 
Very large amounts of ma,terials T»ik6 coal and cement are meas^jred^in a 1,900 

' kilogram unit which is called a metric ton:" it is sli,ghtiy heavier than our 
familiar toh. 

To review, the units of mass' from small 'to large are: milligram (1/lOOOth 
•gram), centigram (1/lOOgram) . decigram (1/10 gram), gram dekagram (10 grams), 
hectogram (100 grams), kilogram 0 . 000 grams). 



* Mass is defined as a quantity of matter. Weight is defined as a force. 
The force is the earth 's gravitational pull or attraction for a giveo mass, 
Usually we mean mass when we use the term weight. On ^he earth, these two 
units are approximately identical, but out in space weight changes, while 
mas? remains constant. 

50 
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SUMMARY CHART ON METRIC MASS UNITS 



(Module 4) 



NAME OF 
bKSS UNIT 



SYMBOL FOR, 
MASS UNIT 



DEFIIilTION OF 
MASS UNIT 



kilogram 



kg 



1 ,000 grams • 



hectogram 



hg 



100 grams 



dekagram 



dkg 



10 grams 



gram 



1 gram 



decigram 



dg 



.1 grams 



centigram 



eg 



.01 grams 



mi Uigram 



mg 



.001 grams 
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Game 

Materials : 



Players : 
Rules: 



GUESS-A-GRAM 



(Moclule 4) 



( 




10 - 20 GUESS-A-GRAM cards, each 
illustrating a common objfect whose 
weight is to be estimated such as: 
pencil, ruler, tape dispenser, 
creyon, scissors, stapler, notebook 

2 GUESS-A-GRAM cards marked 
CHOICE 

collection of 10 - 20 objects 
which match the illustrations 
on the cards 

balance scale and metric 
weights 

sheet of paper and pencil 
for each player 

GUESS-A-GRAM board (see 
illustration) and 4 tokens 

2 - 4 

1. The GUESS-A-GRAM cards are shuffl'ed and placed face down 
. ' in the center of the game board. 

Each player chooses a colored token and places it at the 
beginning of the road to HOME. 

1. The first player picks a"GUESS-A-6RAM card and estimates 
the weight of the object on. the card. He/she writes an 
estimate on his/her p^er and passes the object to the" 
person on the left. Play moves clockwise. ^ 

3. Each player,in turn estimates the weight of the object. 
Then the object isC weighed on the scale and the person 
whose estimate camev closest to the -actual weight moves 
ahead one space. If 2 guesses are equally close, both 
players move ahead 1 space. 

4. The next player then picks a card ami is first to 
estimate the weight of the object on the card. The 
weight of the object is then estimated by each of the 
otner players. 

5. When a card says CHOICE the player can choose any object 
in the room for the group to estimate. 

6. The first player to reach HOME is the winner. 
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ACROSS 

'1. A qram is than a pound. 

3. Ai>breviation for hectogram. 

5. Prefix meaning hundreth. 

8. Abbreviation for dekagram. 

10* Prefix meaajng ten. 

11. Abbreviation for ici](^qram. 

13. A pound is than a gram. 

14. .01 qrams. 

16. Prefix meaning tenth. 

18. Standard metric unit of length. 

21. Prefix meaning thousand. 

22. 10 grams. 

23. Abbreviation for centigram. 

24. A gram is a unit of 



DOWN 

2. .001 grams. 

3. 100 grams. ^ 

4. Standard metric unit of volume. . 
6. Conmon object with a mass of 1 gram (2 words) 
.7. Abbreviation for milligram. 

9. 1000 grams. 

t2. Abbreviation for decigram. 

15*. Prefix meaning hundred. 

17. Standard metric unit of mass. 

19. Prefix meaning thousandth. 

20. .1 gram. 



V 



53 



51 ' / 



Learning Center Activity #l METRIC MASS 

.EQUIPMENT NEEDED: Regular paper clips, black crayon, large paper clip, 

pencil , ruler, roll of tape 



(Module 4) 



Weigh the items and record their weights below: 



1. Five small paper clips weigh 



1. 



_grams- 



2. The black crayon weighs 



/ 2 



grams 



3. The pencil weighs 



jrams 



4. The large paper clip weighs 



jgrams 



5. The ruler weighs 



gleams 



6. The roll of tape weighs 



grams 



7. Choose other objects from the room, 
*each of which weighs about 50 grams. 
List the objects you found. 
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Learning Center Activity" #2 . METRIC MASS, , (Module 4) 

EQUIPMENT NEEDED: A vari<ety of objects weighing 10 gr, 100 gr and 1 ,000 gr. 

Find objects in the room {or in yeur purse or'pocket') which weigh the following 

metric mass units. List the objects or, group of objects in the column at the 
right*: * , " 

1. Tve found tHese objects to weigh'' ^ 1a. : 

about 10^ grams : 



lb, 
1c. 
Id. 



I've found these objects to weigh 2a. 
about 100 grams : 



2b. _ 
2c. . 

( 

2d. 



I've found these objects to weigh . 3a. 
about- 1 kilogram : ' 

'- c ■ , . .36: 

, . ' 3c.. 

? ■• ' •3d. 



closest Tb' ohe ^ilogregn 1st 
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METRIC - POSnESt. 



(Kodul 




.1. What, is the basic unit of mass in 
metric system? ' 

2. A pound is (heavier/lighter) than & gram. 



3. 10 . = 1 dekagram 3-.^^ 

4. TOO grams = 1 ^ ^ * 4. _ 

5. TOO > = 1 gram • 5. _ 

5* 1 ,000 grams =M 6. _ 

7. 1 gram = milligrams 7. _^ 

8. - 1 grain = ,10 8- 



Put* the correct letter from the column on the right in front of the word 
on the left. 



_ 9. centigram a. hg 

^ 10-. dekagram b. kg 



n . mill^ram c. dg 

12. hectogram . d. ml* 

13. gram e. *dkg 

14. kilogram f. hl^ 

15. decigram ^ g- eg 

h. mg 

. . ' i . dkm 

• ' ' . ' j- g • 



v " • ■ 

• * * X 
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Metric METRIC TEMPERATURE ' - Module 5 

Objectives 

The participant wil.1 be able tp: 

1. identify and describe the metric temperature measuring scale 
(Celsius). . , ^ 

2. accurately measure a variety Qf temperatures using the metric 
scale. 

3. identify commonly occurring temperatures on the Ce1si>js scale. 

Suggested Activities to Meet Objectives 

1. Study handout on "Measuring Temperature in Metric Units." 

2. Study handout on "Celsius and Fahrenheit Temperature Scales." 

3. Complete Learning Activity #1, "Metric, Temperature." ■ 
4.. Complete Learning Activity #2, "Metric Temperature." 

5. Complete "TeRlperature Puzzle." 

6. ' Complete Worksheet, "What's the Temperature?" 

Illustration of Mastery 

* 1. Agreement of satisfactory between instructor and participant on 
completion of: 

a. "Metric Temperature" Leafning Activity #K 

b. "Metric Temperature" Learning Activity #2. 

2. Completion of "Metric Temperature Posttest" wfth 80% accuracy. 
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MEASURING TEMPERATURE IN METRIC UNITS " (Module 5) 

f 

In* countries where inetric measurement is used, temperature is also 
measgred in a system that divides the scale into 100 convenient degrees. 
This is called Celsius temperature and originally was called centigrade. 
It is named after. the man who designed the scale. 

The -100 degrees in the Celsius scale are measured between the freezing 
point and boiling point of water. Thus we already have two "benchmarks" on 
the scale--at-0°C., water freezes, at lOOOC, water boils. In North America, 
we live and perfomi most activity bgtween 0° and 30°C. Our outdoor temper- 
ature extremes are about -20° to 40 C. 

« 

let's look at spme other benchmarks on the Celsius scale that will 
help you to know whether a metric temperature is hot or cold. A good one 
to remember is 20°C., which scientists call standard room temperature for 
comparing various materials that expand or shrink as temperature changes. 
Twenty degrees Celsius is equal to 68°F. You might want to think of 20°C. 
as the "comfort line." The human body begins to feel chilled below 20°C. 
•and is comfortable for about 10 degrees above 20°C. Another temperature' 
benchrnark is 37°C. which is normal human body tempej^^^i^Jfe . 

Our cold weather temperatures are based on zero degrees Fahrenheit 
which is -170c. When you talk about subzero weather in Celsius reading, 
you are talking about the temperatures where flowers and garden plants 
may'be permanently killed, and people begin to- suffer some discomfort. 

At -20^ C people are in danoer of gettinq frostbite or exposed body 
parts such as ears, face, and hands. At -300 C. temperature gets, into the 
range of the coldest weather in the United States. M -40°C. mercury 
becomes a solid. This is also the same temperature as -40° on the 
Fahrenheit scale. Some observable benchmarks on the Celsius temperature 
scale are qiven in Figure 1. A Fahrenheit scale is also included for your 
information. 

In very precise temperature measurements, degrees are divided into 
tenths or hundredths but there are no special names for these units as 
there are in length, volume and mass measure. " 

Metric t^erature is sometimes recorded on the absolute or Kelvin 
scale (K) which has the same size degrees as the C. scale. The ?owest 
point of the scale is 0°K. where most movement of matter stops. Water 
changes to ice at 273°K. or 0°C. 
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Measuring Temperature in Metric Units 



(Module 5) 



FAHRENHEIT 



212' 



32 



210 - 
200 - 
190 
180 - 
170 - 
160 - 
150 - 
140 
130 - 
120 - 
110 - 
100 
90 -I 
80 
70 
60 - 
50- 
40 - 



30- 
20- 
10 - 
0 - 
10 - 



water 



boils 



37- 



CELSIUS 



water 



freezes 



0 



100---stea 



\- 95 
90 
85 
80 
75 

— 70, -i-Sauna bath 
65 
60 
55 

— 50 — .laundry water 
45 
40 

— 30 — good for a swim 
25 
20- 
15 

— 10- — plants break winter dormancy 
5 

0 - 
5 

10 
15 
20 



0 



—wax melts/shower bath 
-*body tenperature 



-comfortable room temperature 



-water turns to ice 



.—danger of frostbite 




CELSIUS AND FAHRENHEIT TEMPERATURE SCALES 



(Kodule 5) 



The scale used for measuring tenperature in the United States is called 
the Fahrenheit scale. It was named after Gabriel Fahrenheit, who devised it 
in 1706. 

In the Fahrenheit scale the terperature of boiling water is nunfcered 
2120 F The tenperature of melting ice is 320 F. These two temperatures are 
called'the fixed points . There are 180 degrees between the fixed points of 
the Fahrenheit scale. 

Scientists prefer the Celsius scale, devised by Anders Celsius in 1742. 
The Celsius scale is used in most countries of the world. It is based on 
the sam^ f xld points-the boiling point of water and the freezing po^nt of 
water But they are given di fferent nui^ers . 100° C. and 0° C , !;^spect vely. 
There are 100 degrees between the ri^ points of the Celsius scale. This 
scale is so-iBtimis called centigrade. The "cent" part of centigrade means • 
one hundredth, just as one cent is one hundredth part of a dollar. . 

It is easy to convert from cue ^cale to another by using the following 
formulas: 

Fahrenheit to Celsius Celsius to.F^renheit 

C = 5(F - 32) • F =9 C ^ 32 

9 5 

Remei^er to estimate your answer before you calculate so you will kr^ow whether 
or not your answer is reasonable. 

On either scale the numbers refer to the same thing, the motion of 
the molecules. At 100° C the molecules of a substance are vibrating faster 
th;,n 3t 00 C But even ^t 0° C. the molecules are vibrating. So we have to 
use nu*ers below zero to descnbe stiVl slower vitrrations, and thus still 
krwer temperatures. 

'colder and slower, ftill colder and slower--is there a 'temperature at 
which molecules nearly stop vibrating altogether? There ^^^^f^ it is called 
absolute zero. It is about 459 degrees below the zero on the Fahrenheit 
scale. It is.273 degrees belcw.the zero of the Celsius scale. 



Adapted frnn ' Science in Our World , Heath Company, Level 5, 
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Learning Activity fl NETRIC TEMPERATURE * (Modul 

Fill a container with very hot ^vater. Measure the temperature 
with a Celsius thermometer and record it on .the chart below. Continue 
neasurinq the temperature at three (3) minute interval until the read- 
inqs stay, the sane. 





TFMPFRATIJRF 


1. 




2. 




3. 




4. 




5. 




6. 




7. 




8. 




9. 




10. 





♦OPTIONAL: Graph your results with the Celsius thermometer 
♦OPTIONAL: Take the tenaerature readings in both Celsius and Fahren- 
heit degrees. Chart (on the above table) and graph the 
results from both scales. Compare your results. 



* Adapted from 'Individua11^»d^Science > Lagrange Student Activity #13. 
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Learning Activity ?2 ' METRIC \TEMOERATURE * (Module 5) 

^ \ 

find a thermometer with both. Celsui^^ and Fahrenheit scales on it (or use 
separate Celsius and 'Fahrenheit themoneters. ) Record the outside^em- 
perature for a week or longer. Make your measurements at about the same 
tine each day and in the same locatidh. (For example, outside the back 
door, outside the window, etc.) 6^aA your findings below. 



DATE 


TIME 


TEMPERATURE C' 

1 L 




TEMPERATURE F** - 


1.- 




1 






2. 








3. 




i 




4. 








S. 








6- 






'■ 




7. 




^ 






8. 










9. 










10. 











♦Adapted frn:n Individualized Science. Lagrange Student Activity *7 
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TEMPERATURE PUZZLE 



(Module 5) 



solve the followina problems. Write the correct answers on the blanks at 
th€ right Notice- that the letters under each blank are part of the code 
for solving the puzzles at the end of the problems. The first problem is 
completed for you. 



1. Tne average summer temoerature for the Great Lakes is 

18 Celsius. The average temperature of the Gulf of I ' ^ 

riexico is 29°Celsius. What is the difference in A 
average temperature for t^he two bodies of water? 

2. Find the averaae temperatur^ for five lakes in Pasco • q 
County on a given day when tne temperatures were c 
30^0, 28^0, 32^C, 29°C, and 31°C. ^ ^ 

3. A certain candy recipe calls for gooking the mixtufe 

until the temperature reaches 120 C. If Jean has ^ 

the mixture at 87^c now, how-n^any degrees must the C 

temperature increase? ^ 

4. If it took 3 hours for a 3 kilogram beef roast to 
increase its temperature from^ l^C to 85*^C, what 
was the average number of deg'rees th^ temperature 
rose per hour? 

5. Normal body temperature is 37^0. Normal room q 

temperature is about 22°C, How many degrees wanner C 

is your body than normal room temperature? . D 

6. ^The boiling point of water is lOO^c. Alcohol 

boils at 78^C. How many degrees difference is 
there in their boiling points? 

7. One week in June, New York City had the foljpwing 
temperatures: 25^C, 27^0, 29^C, 22\, 24°C, IC 

' 28°c, and 27°C. Find the average temperature S 
for that June week. 



ERIC 
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8. One chilly winter day the temperature dropped 
/ frcJtn 5^C to -8 C. How many degrees did the 

temperature fall? , ^ 

• 9, While Carol was helping her mother cook dinner, 

she noticed the meat, loaf recipe called for an- ». o 

oven temperature of 220OC. If the oven had 

already heated to 41^C, how many degrees. must W M 

it* still increase? 



Adapted from Amusenents in Developing Metric Skills , p. Jf6-27. 
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Temperature Puzzle (cont.) 



10. A chocolate chip cookie recipe calls for a baking \ o 
temperature. of 190OC. If the oven overheated ^ 
55°C, what would its temperature be? 

11. During a iiot month in Dodge Ci>y the nqon daily ■ o 
temperatures averaged 12°C abo^e normal. What • ^ 



13. 



Howjnany Celsius degrees are there -betweenf the 
boi ling point and freezing point of water? ^ 



TIT 



lemperdLUrcs arciaytu . - « - 

was the total number of degrees above normal 
for those 30 days? 

12 One winter day when the temperature was 22°C in , o 

Hawaii, it was -220c in Alaska. What was their ^ 
tempe r a tu re d i f f e re n ce ? 



14 t How many Celsius degrees are there between 
boil-ing point of water and normal body tempei 

cinplete the puzzles below by filling in the letter/hich corresponds to 
th^ number under each blank. The numbers are the answers to the problems 
above -anS the letters are those which are listed /nder the answer b anks. 
AsTn'example! 11 is the code for A; an A has be/written in each blank 
where the number 11 appears. 



English physicist and mathematician who devised a scale of temperature: 
* A 

r T3-22 22 TT 11 r rs 22101330 

* 

Swedish astronomer who devised a temperature scale: 

^30T55~8"26 ■ r5" 22 26 T3r2F 

German physicist who devised a temperature scale and introduced the use 
of mercury ;in theymoneters: " ( 

T'hizrTjr 22 44 A 60 r 5~3o 60 r 13 r 
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I^SfER Key 



TEMPERATURE PUZZLE (Module 5) 



V 
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1. 'The average summer temperature for the Great Lakes is 

18 Celsius. The averaq| temperature of tha Gulf of - . 
Mexico is '29 Celsius. What is the differeflce in - — U- 
average temperature for the two bodies of water> A 

* * 

2. Find'^the average temperature for five lakes in Pasco 

County on a given day when the temperatures were 30"C, J O C 

280c, 320c, 290c, and 31 Oc. . ^ 

i 

3. A. certain candy recipe calls for cooking the mixture 

until the temperature reaches 120OC. If Jean has the ^ 
mixture £(t 870c now, how many degrees must the ^ ^ C 

■ .temperature increase? " ^ 

4. If it took 3 hours for a 3 kilogram beef roast to ^ . 
increase its temperature from l^C to 8S0C, what was q 
the average number of degrees -the temperature rose — ^ 
per hour? 

5. Normal body temperature is 370c, Normal room ' \^ 
temperature is about 22°C. How many degrees warmer I C 
is your body than normal room temperature? ^ D 



C 



6. The boiling point of water is 100°C. Alcohol boils 
at 78°C. How many degrees difference is there in 

' their boiling points? •* - 

7. One week in June, New York City had the following 

temperatures: 250c, 27°C, 29°C, 22°C, 24°C, 28°C, , - ^J^Z 

and ?7°C. Find the average temperature for that • ""^ 
June Week. 

8. One chillv winter day the temperature dropped from /3 C 
bOC to -80c. .How many degrees did the temperature fall? -'-| — 

9. While Carol was helpin'g her mother cook dinner", she 

noticed the 'mea^loaf recipe called for an oven /7 9c 

temperature of^'^KC. If the oven had already heated i-^ 
to 410c, how man^degrees must it stiU increase? 

10. A chocolate chip cookie recipe calls for a baking 

temperature of 190OC. If the oven overheated 55"C, '^-pf 
what would its temperature be? . U C E 

11. During a hot month in Dodge City the noop daily 
temperatures av^raged 120c above normal . What was , ^ 
the total number of degre.es above normal for those 

' 30 days? 

Adapted from Amusements in Developing Metric Skills , p. 36-37. 
UW-EC, 1975 . 
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Answer Key - Temperature Puzzle (cont.) 

12. One winter day when thg temperature was 22 C in . o 
Hawaii, it was -220C in Alaska. Wha't -was their 

■ . temperajture difference? . ' 

13. How many Celsius degrees .are there between the ./opO 'c 
* boiling point and freezing point of water? y 

14. How many Celsius degrees are there between the /ao ^ 
boilinq point of water and normal body temperature.' —j— 

> 

Complete the puzzles below by filling in the letter which corresponds to 
the number under each blank. The numbers are the answers to the problems 
above, and the letters are those which are listed under the answer b anks. 
As an example, 11 is the code for A; an A has been written in each blank 
where the number 11 appears. _ ^ 



English physicist and mathematician who devised a scale of temperature: 
WILLIAM KELVlNi 

r 

Swedish -astronomer who devised a temperature scale: 



rr 30 T5 5 8 26 4 5 22 26 13 2 26 

Gennan physicist who devised a temperature scale and introduced the use 
of mercury in thermometers} 
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WHAT'S THg TEMPERATURE? 



CModule 5), 



Directions : 

» 

Recoixi the 'cojrrect teiiif>erature 
fitom the list below in ^he 
blank beside the picture/ 



0* Celsius 
100* Celsius 
37^. Celsius 
60^ Celsius 
-40* Celsius 
80* Celsius 
20* Celsius. 
30* Celsius 
-10* Celsius 
-30^ Celsius 



ERIC 



♦ Adaj^d from Metric Exercises > p* 16 ^ 
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METRIC TEMPERATURE - POSTTEST - 

Oi regions : Choose' the best answer for each iteitr. . 

1. A typical temperatu/e for a Jiily day in New York City is 

. a) arc • ' ' ' ■ 

,,b) 90' C 
c) -5'C 

2. A typical temperature for a January day in New York City is 

a) 30;c 

b) 90 C 

c) -5'C ^ 

3. A 'person with a* fever might%ve a temper^ure of ■ 

a) 38.3' C . ' 

b) 78.2° C . • • 

c) 12.5' C • - • 

4. A. cake is^aked at a temperature of . ^ • 

a) 17' 6 . , . 
.. b) 177 C . 

c) .347' C 

5. A freezer has a temperature of 

• a) -If C ^ ~ , 

b) 18* C 

c) 25' C • 

I 

« * 

6. An air conditioner is set to maintain ^ " ^^^^^-^ 

a) '22' C - ' ■ , 

b) - 52' C 

c) 70' C * ' . ^ 

7. An average high temperature for Los Angeles in ApriVis . 

• • » 

a) 62° C 

b) 2r C 

c) 89' 'C 

Adapted from Amusements in Developing -Metng Skills . p,. 39 



MetHo Temperature - Posttest (cont.) 



'8. the boiling. point of water is 

a) 100' C 

b) 212' C 
. c) 300' C 



9. The freezing point of water is 

■ a) 30' C 

b) 15' t 

c) 0' C 



10. Absolute 'Zero is 

a) 0- C 

b) -273' C 

c) -500' C 
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Metric RELATIONSHIPS WITHIN T-HE METRIC SYSTEM Module 6 

' • . • «9 ' ■ 

Objectives 

The participant will be able to: * 

!• convert from one set of metr*ic units to another using the six 
' basic prefixes anci applying them to measurement of length, 
volume and mass. • » 

f 

2. convert among units of length, volume and mass (usiHg water 
at 4^ C.' as a standard). 

SI 

Suggested Activities to Meet Objectives 

1. Read and study "Relationships Within the Metric System." 

2. Complete Discussion/Demonstration "Concepts Within the Metric System." 

3. Complete 'worksheet , "Time for Breakfast. " 

4. Conplete Learning Center Activity #1. 

5. Work crossword puzzle, METRIC CONVERSIONS 

6.. Work measurement puzzles: LENGTH, VOLUME, MASS. Complete practice puzzl 
page 91 before working measurement puzzle. 

* 

7. Play Metric Bingo 

Illustration of Mastery 

1. Completion of "Conversions" posttestwith 80 percent accuracy. 

2. Agreement of* "satisfactory" between participant and instructor on: 

a. Worksheet, "Time for Breakfast. " 

b. Learning Activity rl . 
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RELATIONSHIPS WITHIN THE f€TRIC SYSTEM (Module 6^ 



When you have learned the bas4c metric units of length, volume and mass, 
you have the basis for every measurement needed in.everyday living and in 
special kinds of work.- ' 

Other measuring units are derived from the three basic units and are all 
interrelated within the metric system. T-e nicest thing is that they all have 
simplfe relationships to each other. They are multiples of 10, 100, or 1,000— 
the same aj6 ''in length, mass and volume. This makes calculations extremely 
simple, requiring only.that you move a decimal point to multiply or divide. 
Cental calculations are easy to do for many relationships, too. 

Let's see what these relationships are witKin the metric system. 



Interrelationships of Length 

Ai> soon as you learn metric length, you can measure metric, area, whic^ is 
length x width. The meter is the basic length unit, and the square meter is 
the basic area unit . A square meter is a Tit'tle bigger than a square yard. 
Small areas are usually measured by the square centimeter (about H the area 
of a postage stamp) . 

For larger areas ,^uch as land measurement-, the common measurement is a 
square 100 meters on each side or 10,000 square meters. This area unit is 
called the hectare. You can remember its dimensions because of the hecto- 
prefix, whicb means 100. A hectare is about the size of 2H football fields. • 

Very large land areas are measured In square kilometers. A sqyare kilo- 
meter is 1,000,000 square meters. It is also 100 hectares. 

Do you notice how easy it is to divide area into smaller units? A»square 
kilometer divided by 1000 equals 100 hectares. A hectare divided by 100 equals 
a square nieter. A square meter divided by 10,000 equals a square centimeter. 
You can divide or multiply simply by moving the decimal ^oint. 

O . 

Interrelationships Between Length and Volume 

You will recall that we pi::&v>qusly said the liter was the basic metric 
volume unit. The liter is derived from a length unit, too. It works like this 
If you take a box SO centimeters long by 10 centimeters wide by 10 centimeters 
high, you will have a unit that has a-volurne of 1,000 cubic centimeters. Or 
1,000 cubic centimeters is also equal to a cubic decimeter (1 decimeter by 1 
decimeter by 1 decimeter). The liter or cubic decimeter is slightly larger 
than a quart, and convenient forjeveryday use. 

When we want to measure very small volumes, we use cubic centimeters. 
A cubic centimeter (1 cm long by 1 cm wide by 1 cm high) is equal to 1/1000 of 
a liter. We call this a milliliter. You will recall that We used this term, . 
too, in earlier study of metric volume. A small sugar cube is slightly bigger 
than a cubic centimeter. ^ 
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If we want to ineasure very large volumes of solid materials such as coal, 
iron, gravel, cement and soil, „e use a larger, unit called the cubic met|r, 
which treasures 1 meter by 1 meter by 1 meter. A cubic^ meter is s ightlylarger 
than the cubic yard that is in common use in the United States. It equals 
about 30 bushels. 

Interrelationsmps Between Hass and Volume 

Rementer that the basic units of mass are the gram and the kilogram 
(1000 grams). There is an interesting and useful relationship between the 
volume and mass when we use water at 40 C. as a standard. Let's explore this 
relationship. 

One k^logran (1000 grams) of water occupies a volume of .1000 cubic centi- 
meters or i liter. Therefore, it follows that i gram of water has a volume 
of 1 cubic centimeter ami 'iGOO kilograms of water have a volume of 1 cubic 
meter. 

Very large quantities of material are measured by the metric ton, which 
IS 1000 kilogram. One metric ton of water (4° C.) has a volume of one cubic 
neter. ^ 

Interrelationships Among Length, Volume and Mas"^ 

In the preceding sections we have discussed the interrelationships between 
two of the basic measuring units at a time. Perhaps many of you -have already 
figured out that since both length and mass are interrelated to volume, the 
three basic units have to be interrelated to each other. 

• t ^ 

One way you can figure this out is illustrated in Figure 1. The equipment , 
used includes a liter beaker, a container 1 decimeter x 1 decimeter x 1 decimeter, 
and balance, i^-hen the liter beaker filled with water is poured into the 1 
cubic decimeter container, it fills it exactly. . When the cubic decimeter con- 
tainer is weighed on the scele, it is balanced by a 1 kilogram mass (the weight 
of the container must be compensated for). 

Thus we found that the contents of the liter exactly fit in the cubic 
decimeter container. This shows that these two units (the liter and cubic 
decimeter) are equal for water, at 4P C. We also found that the cubic decimeter 
container of water was balanced by 1 kilogram of mass. That shows that these 
two units, the cubic decimeter and kilogram, are equal. 

In other words: 1 liter = 1 cubic decimeter = 1 kilogram. Therefore 
1/1000 0* a liter "(1 milimte'-) = 1/WOO cubic decimeter (1 cubic centimeter) = 
1/1000 of a kilogram (1 gram). When you measure in one of the uni ts— length , 
voluTTie or mass--you automatically have the other two. Remember this exact 
equality relates only to water at 4° C If you use other liquids than water, • 
they will occupy the saffle volumes (liter and cubic decimeter) but will have 
a different mass. Do you have any idea why? 
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There are many more relationships of unitsjwithin the metric system when 
you.measure pc5wer, light, work, electricity ancf other energy wiS». You can 
learTj these terms as you need them in various specialized area/. But you will 
always find that they have convenient conversions from one uniAtO another. 
They will be-multi pie's of 10, 100, 1,000 or even 1,000,000 which are easily 
calculated by rerely moving a decimal point. They will have the same prefixes 
of mi Hi-, centi-, deci-, deka-, hecto-, and kilo- for identification of their 
size. 

The convenient relationships within the metric system are what make it 
the most efficient and understandable measuring system in the world. . • 

Here are the convenient. symbols for the units of area, volume and 
mass that we have been discussing: 



Area * 


SyJTfeol 


Volume 


Symbol 


Mass 


Symbol 


square centimeter " 


2 

cm 


cubic centimeter 


cm3 


gram 


g 


square decimeter 


dm 


mi Vli liter 


ml? 


ki logram 


kg 


square meier 


2 

m 


cubi c decimeter 


• dm^ 


metric ton 


t. 


ftectare 


ha 


liter ; 


1 






square ki lometer 




cu{)ic meter 


m3 







Discussion ' CONCEPTS WITHIN THE METRIC SYSTEM \ ' (Module 

Demonstration 

{This session would be led by an instractor.) 

1. Review prefixes used in the metric system. 

a. Relate them to the meter, liter end gram. 

4 

b. Relate the prefixes to-each other. 

1. Have participants fill in the chart, "Relationships Among 
Metric Prefixes." 

2. Discuss the patterns seen in the chart.. 

2. Compare the relationships among the units of the metric system. 

a. Review (or explain) the concept of area (1 x w = aj^x^]). 

b. Review volume (1 x w x h = v [x^J ) (transparency). 

c. Review the metric unit, liter, as a unit of volume. 

3. Demonstrate the relationship between the liter and cubi c decimeter. 

a. Use 2 containers, a 1 liter cyli.nder and a cubic decimeter container. 

b. Fill the cubic deoimeter with exactly one liter of water. 

c. Carefully pour the water from the cubic decimeter into the 1 liter 
cylinder. 

d- Is there more water in the liter or the cubic decimeter? 
CONCLUSION: One cubic decimeter = one liter 

4. Discuss when to^use volume in cubic units and volume in liters. 

a. Liquids are measured in. liters. 

b. ^ Solids are measured in cubic meters or cubic centimeters. 

c. The teacher gives examples of items measured by volume; the students 
respond with the type of volume measurement -the item is expressed in. 
(e.g. cubic meters, cubic centimeters, or liters) 

Cff^CLUSION: Liquids are'me'asured in liters and solids in cubic 
meters or centimeters. 
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Discussion CONCEPTS WITHIN THE METRIC SYSTEM 

Demonstration (cont.) 



Demonstrate the relationship between length and volume and mass in 
the metric system. 

a. ]ffe\gh the empty cubic decimeter container. 

b. FilVthe container with water (40 C] . 

c. Weigh the decimeter container filled with water. (Be sure to 
conpensate f?)r the weight of the container.) 



d. How much does the water weigh? 

e. Complete the equation: 1 dm^ = 1 liter = 
CONCLUSION: 1 ^dm^ = 1 liter = 1 kg 



(mass) 



6. Discuss the relationship between the cubic centimeter, the milliliter 
and the gram using water at 4^ C as a standard. 

a. Vf 1 liter of water weighs 1 kilogram, then .001 liter of water 
w)(iuld weigh .001 kilogram or 1 gram. 

b. Complete the equation: 1 cm^ = 1 1I = 

- CONCLUSION: 1 cm^ = 1 tnl = 1 g. . 

7. Complete the chart, "Relationships Among Ketn'c Prefixes" on page 82. 
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mm 


cm 


h . 
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o 


3. 


b 
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O 


• 

o 
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X 


o 


O 
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Q_ 

3 


.001 


O 


• 

1 




p 


o 
o 


'o 
O 
0 


D 


V 

o 


r 

% 


+ 


o 


o 


o 


o 

o 
o 
o 


— 
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o 


o 


b 
o 

o 


Q 

o 
o 


o 

p 
o 

8 


o 
3 


X 




o 

o 


o 
o 
o 


o 

o 
o 

o 


ooo'ool 


o 
o 

p 

o 
» o 
o 


3 

.3 



ERIC 



76 



77 



Worksheet • TIME FOR BREAKFAST (Module 6) 



As a shopper, you probably like to ''get the nx)st for your money.." Decide which 
amount of each item below is the largest. Write the letter for the "best buy" 
in the blank at. the right. 

L Breakfast food is about 49c for: !• 

a. 500 grams 

b. • . 49 ki lograms 
c- 60 dekagrams 

2. Milk is about $5C for: . 2. 



a. 20 deci I iters 

b. .2 liters 

c. 200 mi 11 i I i ters 

3. A loaf of bread is about ^5C for: 
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a/^--^5 kilograms 

b. 7.5 dekagrams 

c. 700 graYfe^ 

k. Butter is about 85C for: 

a. .^5 ki lograms 

b» 50 grams ^ * 

C. ^7 dekagrams * * 

5. ^ Jam is about 69C for: I 5»_ 

a* 170 grams 

b. . 18 ki lograms ^ * 
c# 15 dekagrams 

6. Peanut butter is about 96c for: * 6._ 

a. •70 ki logratps 

b. 5000 centigrams 

c. 750 grams ^ » 

'1. Bacon v^fsabout $1J9 for: ^ 

a. / 50 grams 

b. b hectograms 

c. ^♦5*dekagrams 



78. 



(Kodule 6) 



Time for Breakfast 2 



8, Orange' juice is about 39< for: 



8- 



a. 10 deci 1 i ters 

b. 1.2 liters 

c. 1000 mi 1 1 i 1 iters 



9* Qoffee is about $3.50 for: 



9. 



a, 1 ,5 ki log rams 

b, 1^ hectograms 

c, 1500 decigrams 

10. Breakfast sausage is about $1.90 for:. 



10. 



a. 89 dekagrams 
b* .95 hectograms 
c. 900 grams 



30 
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Learning Center Activity #1 METRIC AREA . 

.EQUIPMENT NEEOED^scissors, tape, meter stick, cm^ grid paper 

1. Look at your sheet of grid paper.^ This used . 
to be identified as Sht x 11 inches. Estimat e 
its dimensions in-metric, (flrid paper on page §7) 1. 



(Mpdule 6) 



Cut out a rectangle (BUT NOT A SQUARE) witl; 
an area of TOO cm 2, • 

a. ^ Record its area. 

b. What is the perj^ter? 

Cut your rectangle (from 2 above) into pieces 
to make a square decimeter. Tape it 
together. . 

a. Record its area, ■ 

b. Record its perimeter. 



2a, 

2b. 



3a, 
3b, 




4. Use-your square decimeter to estimate and 
measure the area of 3 surfaces around the 
room .{e.g.> books, desks, tables). 
Record the measurements. 



Article 



Estimate 



Measurement 



a._ 
c. 



5. Take* a meter stick. Identify an object* 

in the room which has a s,urface of about ona ^ 
J square meter. 
What is it?-' 



Choose a' large surface in' or near 
the room (e.g.-> windows, chalkboard, 
screen, floor, door, etc.) 
.at What. surface^ did you choose? 

■b. Measure and record its area. 



6a. 
6b, 
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METRIC CONVERSIONS CROSSWORD PUZZLf 



(Module ^) 




MP'^W^T^i ill! 3Im 




1 ( 




ACROSS 



2 
3 

.1 4 
8 



A kiloqran is d iHU of _ 
S>'Tut>ol for --ni Igniter. 



Ketrtc unit wtth largest voTj-^e — nlliliter, 
lUer, or centt'^ter. - 

9. S>T-i^ol for •! -iter u 

lO*. A reter IS a. unit of > . 

H. A ' ^ stick looks very mjch Hke a 
yardstick*. 



13. A re\r1c*umt of l^ngt^; 

14. Vetric linU with least >?iass 

16. Sy:?^.bol for ne'er. 

17. -Syntol for centlneter. 



gran or kilogram? 



DOWN ^ 

1.' °C is a short way to wnte - 

T. Shortest r»etnc unit of lengtl^— millloeter, 

5. 
6. 

7. . 

9. A quart and a 

12. The n>etnc mass of j2 pounds Is' about 1 

15. SyJTtbol for millin^eter. 



n«ter or centimeter? 
Basic metric unit of volume 
Basi^^etric um^t of mass 



SyrjJol for kiloqran. 



have about thf same volume. 
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Center Activity «2 MEASUREMENT PUZZLES 



{ftodul 



Three puzzles, /one each on length, volume and mass, make up this 
learning activity. For each puzzle, the participant is asked to find the 
equivalent. on each side of each square. The participant is required to 
copplete one o^ -the puzzles, but is encouraged to work aT three of them. 
You nav wdrk alone or with someone else. Before^ starting a puzzle , you 
are encouraged to complete a "practice puzzle" oh length or volume. A 
description of the' practice puzz>e on volume is presented below: 



Practice Puzzle : Volume 

Tnis is a snail practice puzzle to use as a wam-ojp before trying the 
16-square ones (length, volume and mass) shown on the following pages. 

Arrange tne four puzzle pieces (shown below) into one large square so that 
all adjacent sides name equal volumes. 



Here are the puzzle 'pieces 



230c| 








57hl 




570 ml 






Lk.1 2li\ 








100 hi 10 hi 






lOOOml 




5.7tl 




Idkl 



Wnen vou've finisJ^ed, the muzzle oieces should be in this order: 



57hl 
400hl lOdkl 
5 7cl 


230cl 
.Ikl 4dl 
23cl 


■ 670nl' 
lOOhl lOhl 




2.3dl 
Ikl 23dl 
lOOOnl 
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LENGTH MEASUREMENT PUZZLE 



(Module 6) 



Cut put thv squ'5r(-s. Fit them tofether so 
i:iaiiie the sciine loiigths* 



rh-it all adjacent sides 



.05:^7 



25 m 



10 dri 



cm 



570 nn 



57 run 



250 a 



5-7 



25 Eiin 



400 H5 



5.7 kr. 



10 CH 



?50 din 



^00 hE- 10 dta 



^37 CE 



57 ten 



•2t-0 cn 



1 



.01 E 4,E i.l km 



. 23 dVun 



4 dn 



25 cm 



25 hE 



.04 to .(/'-EE 4 :<E 



570 m 



5.7 12 



2.3 dm 




10 E 



/ 



570 -kE 



2.5 cm 



.01- EE 400 dE EE 4 mm 



57 IMS 



5ZJL 



25 k 



.025 hB 



5.7 cm 



40 dkE 1 dE 40 dm .1 ce j ."^ sm ^0 Inn 

) 



2500 -EE 



5.7 h E 



250 



5»70 dm 



1 dkm '•^O EE 



2^0 hE 
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VOLUME MEASUREMENT PU^LE " 



(Module 6) 



Cut out the squares. Fir then tcgether 50 that all adjacent 
sides -ar-o the sane ivoJ-'-iri^es. > ' 



1 * r 

i .' 


•.-^2 ml ! 

, i 

■5^ -1 7 1 


. '2.5 

1 cn^ 11 
/ 

^2 cm^ 


560 ml 
60 1 1000 1 

2 dn^ 


2 nl 60 nil 

f 


,'37^ 2:1 1 cm 

1' 

6 1 2000 1 ' 1 =5 ' 5^ 1 

* 1 

1 
1 

1 

1 T' ■ 2000 1 


1^ ml J.'^ cm^ 
^ ^ 


^ ICCO d--^ 
L? nil 5-CC 1 

! : 


5-6 nl • 1 57 ml 

i 

r.l .6 nl £ZZO nl . .5^ 1 

i 

1 1 


2 cm^ 

1 

5^00 cm^ 7 ml 

.C0^;6 1 


1 

* 

1 I 


-V 

70 nl .001 1 

if 

• 

■ ^-.7.1... 


pcOO nl 

r:'-:oO ni 5.i i 

i 

1 .^^r, 1 


cn^ 2 ciB^ 
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f-lASS MEASUREMENT PUZZLE 



(Module ,6) 



Cut out the squarcc. Tit them torether so .that all adjacent 
sides nan:e the same rcasses. 



690 G N 


.02 mg 


12 kg 


1.2 kg 


¥^i£g $00 de 


10 cc &90 kg 


.05 t .01 g 


50 g 500 kg 


1.2 eg 


1200 g 


.05\ng / 


69 dg 


1.2 dg 


r 6.9 g 

* 


120 eg 


120 g 


.5 kg 1 dg 


.1 kg .069 eg 

■ « 


./eg .005 t 


5 eg 5 g 


. -.69 kr 


.012 t 


.12 kg 


nip; 


12 r.g 




6900 g 

•< * 


1? g 


5 kg 100 g 


\069 nig 10 g 


50 dg. 50 kg 


69 kg 30 mg 


» 

■ 6.9 -eg 


69 eg ^ 


-12 eg 


120 "kg 


6.9 eg 


'690 dg 


690 mg 


.0012 kg 


•5 g ..1 eg 


''0 dg 3 mg 


.01 mg 3 dg 


100 dg 500 g 


1200 ng 


.012 Kg 


69 g 


69 mg 



♦ Taken' fron /^usenents in Developing Hetrfc Skills; Clack S Leitch,p.23. 
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.earmna Center Activity -3 



METRIC AREA 



(Module 6) 



Area is the measure of a surface. Area can be dealt with in terms of a * 
one-to-one correspondence with the unit of one square cent4meter. .You -should 
already be familiar with the length of a centimeter. A square centimeter would 
be: 



E 



= 1 aj 



1 cm 



The activities given below are set up so that you can find the area of the 
figures without knowing the 1 x w = a formula, Which requires multiplication. 
You^ sliDuld be able to make an estimate of the area, then accurately find the 
area using the a cm '2 notation. 



Activity 1 : Count the number of square centimeters in the figures below and fill 
in the blanks. Check .the answers. 



a. 



b. 



Activity 2 : 



cn 



c. 



1 










' 1 






































2 i 

cm^ i 










4 


7 


\ 


■ ?— 




1 






cm^ ^ 



Cut out, figures of the sizes specified below and paste them on a 
sheet of paper. 

.2 



a. 20 cn>^ 



^ b. 13 cm^ 



1 dra^ 



Activity 3 : Draw around your hand. Estimate the area; now 12^ the transparent 
^ grid over the drawing, and count the number of whole centimeters^ 
Count all parts of a centimeter that are larger than-one-haU and 
add them to the total. Total equals cm2. 



Activity 4 : Find the area in t^e word "METER", 



RETER 



Additional Aqtivityi: Find the area of the room, playground, etc., in square meters. 
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METRIC BINGO' 



(Module 6) 



Maten als: 



Markers (com, beans, small paper squares) 

Metric Bingo Cards . (shown in the example below). 

The spaces are randomly filled with symbols for measurements from 
•the list below. Length measurements are placed in the L column, volume 
under V and mas-s under M. Square and cubic dimensions are used in the 
D column. 

Two spaces on the card may be used as "free" spaces. They should 
be in two different columns and be written in red. The appropriate 
word-lyngth, volume, mass or dimension—is written in each free 
space (see example). 

Cal lin3_Ca rd£ 

Each card names an equivalent of the measurements shown on the 'Bingo 
card (see list below). The top-of each card is marked L, V, M or D 
to indicate the column in which the correct answer will be found. 



Meiric Jin90 



L 


V 


.M 


D 


htn 


volume 




drn 


(3ktn 


h\ 






cm. 


dkl 


3 ■ 




mm 


c\ 


dg 


3 

r 



Synbol 



Equivalent 



Symbol Equi valent 



km 


1,000 meters 


hm 


100 meters 


dkm 


.1 hectometer 




1 ,000 mi llim^ters 


dm 


.01 dekameter 


CD 


.1 decimeter 


nm 


.001 meter 






kl 


^.Ip/ hectoliters 


til 


.T kiloliters ^ 


dkl 


100 deciliters 


1 


100 centi li ters 


dl 


10 centiliters 


cl 


.1 deciliter 


nl 


.001 liter 



kg 

hg 
dkg 

g 

dg 

eg 

mg 

cn^ 

km^ 



1 ,000* grams 
1-0 dekagrams 
.1 hectogram 
10 decigrams 
10 centigrams 
10 mi Hi grams 
.001 gram 

100 square decimeters 
100 square millimeters 
l,000*cubic rilli^iet^rs 
.001 cubic meter 
1,000 cubic decimeters 
100 square centimeters 
10,000 square hectometers 



Players: 
Rules : 



2-7, l3lus a caller 



1 



4. 



Each player takes one or more Metric Bingo Cards. The spaces in 
•red are free and may be covered before the game begins. 

The caller shuffles the cards, then reads the top one, naming both 
the letter which identified the column and the equivalent measurement 
(e.g. , V - .01 liter). 

Thg Qtayers find the correct equivalent measurement on their cards 
and cover them. ^ 

When a playec has covered a complete rov—across, down, or diagonally-- 
he or she calls out " "Bi(\go. " Thbt player then uncovers and reads 
•each of the covered answers whil^.the caller checks to be sure the 
covered words were correct. If all are correct, the player who 
called "Bingo" is the winner. If the player has made a mistake, 
play continues until a winner is found. - ^ 
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RELATIONSHIPS WITHIN THE METRIC SYSTEM - POSTTEST (Module 6) 



Metric r.ieasu re merits ere given in the first column; In the second column are 
equiva;lent measurements. Find an equivalent in the second column to match each 
measurement in the first column. Put the correct letter in the blank at the left. 



1) 


250'dl 


a) 


.05 ki lometers 


•2) 


2.5 g 


/ b) 


50 hectograms 


3) 


.5 g 


c) 


2.5 dekaliters 




500 dkg 


d) 


250 meters 


5) 


25 mg 


e) 


5 ki lol iters 


6) 


2.5 1 ■ 


f) 


50 hectometers 


7) 


50 hi 




25 decigrams 


8) 


50. n 


h) 


250 centiliters 


9) 


500 Cfti 


i) 


50 decimeters 


10) 


2.5 hm 


j) 


2.5 centigrams 






k) 


500 mi 1 li grams 






1) 


50 mi Hi li ters 











Tne following items relate to water at 4° C, 



11) 


WH"at 


is 


the 


volume 
* 


in 


liters of a dm^? 
1 


12) 


What 


is 


the 


mass of 


a 


ml? . 


13) 


What 


is 


the 


volume 


in 


cubic units of a kg? 


14) 


What 


is 


the 


volume 


in 


liters of a kg? 


15) 


What 


is 


the 


volume 


in 


cubi G uni ts of a g? 



i 
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METRIC * EVERYDAY APPLICATION OF METRIC MEASUREMENT Module 7 



- <: 

Objectives 

The participant will be able to: 

K indicate instances of metric measurement in everyday life» 

2. complete a story, activity or other project in which metric 
measurement is used. ^ 

Suggested Activities to Meet Objectives • ' 

1. Collect can labels from supermarket items which ha^e metric and English 
units on them. Make a chart and list metric and E/nglish units, along 
with a description of the item. (See Learning Activity #1 ) When you've 
finished, make a collage from the can labels for display in. the class- 
room'area. 

2. Use a metric roadmap and plan a vacation route for you and your family. 
Mark some things you would like to visit and the distances (in kilo- 
meters) between them. (Roadmaps available at AAA, Chicago IL.) 

3. Olympic track events are measured in meters or kilometers. Find a ^ 
listing of Olympic events and make a chart of the length (in metric), 
of the event and the record time or distance. 

4. Some of the records listed in the Guiness Book of World Records are 
given in metric units. Find some of them and share them with the group. 

5. Develop a story activity or other- project in which you can relate a 
continuous set of circumstances using metric measurement (e.g. a trip 
to the supermarket, a track event, #a trip, weather report). 

6. Imagine the U.S. was using the metric system today. You turn on youj 
radio and everything is spoken in terms of the metric system. Think 
of how commercials, weather reports, sports broadcasts, etc! would 
sound if metric units were used instead of English. Write a 3 to 5 
minute radio broadcast. . You may tape it on a cassette and present it 
to the class if you like. 

7. Examine the menus from Europe. Take notice of how the measurements 
of the beverages are listed in metric units. Make a display showing 
all the different amounts of beverages served, using colored water. 
You may want to describe your display to the class. 

Illustration of Mastery ^ 

1. Agreement of "satisfactory" between participate and instructor on the 
.successful completion of at least one of the activities listed above. 

• 91 
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LEAR.NIN6 AaiVITY 1 EVEKYOAY APPLICATION OF METRIC MEASUREMENT (Module 7) 



SUPFRMARKET ITEMS 


ENGLISH UNITS 


METRIC UNITS 








• 
















• 








■ ' -4 


• 


- 






- 


* 




• 


















• 








• 




• 


• 










. 1 




• 




r 




< 
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METRIC RELATIONSHIPS BETWEEN METRIC AND ENGLISH MEASUREMENT Module 8 

Objectives • ' ' 

The participant will, be able to: 



1. convert from metric to English units and vice versa in writing and 
in actual performance in terms of length, volume, mass in 

a. estimated outcomes (e.g. longer, larger, smaller). . 

b. accurate conversion in units; 



Suggested Activities to Meet Objectives 

1. .Study chart on "f-tetric Conversion Factors." 

2.. Complete Learning Activity #ron "Using English an<i Metric Units." ^ 

3. Play the game METRIC MAID--length , vol ume , mass. 

4. Play the ►game METRIC STADIUM BASEBALL. , ' ' 

^ 5. Comp.let6 at least two -of the fol 1 owi nq chal lenge \cti vi ti es : ^ 

a. Convert a' school supplies list to metric units. 
(Learning Activity #2)^ - . " 

b. Convert the daily weather report, to metric units Cbeaming' Acti \ri ty. #3) 

c. Convert punch recipes to metric units (Learning Activity #4). 

d. Revise a pattern into metric units (Learning "Afctvyity #5). 

• ' 

e. Prepare a supermarket shopping list in metrj'c units (Learning Activity 
#6) . 

Rescale a baseball- diaRiDnd and draw the.^J^an in metric units. How 
•'far woljld it be to left field?, right fi^ld?, center field?, between 
bases?, to the pitehers mound? 

^ . ' 

Illustration of Mastery 
• 1. Completion of posttest with 80 perc^fftt accuracy. 

2. Agreement of ^'satisfactory" between participant and instructor on 
two or more challenge activities.' ' - 
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MITRK. CONVI-RSION FACTORS 

Approxinvate C()n\eri-ions 
to Metric .vifj'.ures 
SNmlx.l- V.'l.rn You Kn(n> Mulliplv 1a Tojind Symbol 



in 
ft 
yd 
mi 



oz 
lb 



tpp 
Thsp 

fl 07. 

c 

pt 
qt 

pal 



inches 
feci 
yanls 
miles 



LKN(Vni_ 
*2.5 

. 30 

0.9 

1.6 



cenliinetcrs 
ccnlinielers 
meters 
kilometer? 



cm 
cm 
m 
km 



AHKA' 



in^ * square incites 
ft''^ scjuare feet 
yd* square yards 
mi^ square miles 
acres ' • 



^6.5 square oenlimelers cm** 

0.09 square meters m^ 

0.8 square meters m^ 

2.6 square kilometers km* 

. 0.4 })ectares ha^ 



ounces 
j)()uhds . 
>hqrt tons 
(2000 11)^) 



28 
0.45 
0.9 



prams 

kilograms 

-tonnes 



VOl.l'MK 



ti'a^[>o()n> 
taMc^jxjon^. 
iluid ounces 
^ups 
pints 
quarts 
pallons 
cubic feet 
(uhie vard«i 



Fahrenheit 

- tcmi^ralure >ul)tractin{: temperature 



32^ 



5? 



98 G 



0. 



-40 



r 

'20 



AO 



20 



BO 



2\Z 



40 



120 



169 



1 . < 



60 



T 
60 



200 



37 



lOO 



• 1 in 2.^^^ cm (exactly). K<»r oilu^r exact convorsiont 
and more (iMailod tables, see \\\\S Misc. Publ. 2r.o, Units 
of Wci jrhii and MeaBurei, Price $2.25, SD CEtalog No. 
C13.10: 286. 
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5. 


milliliters 


ml 




1-^ ■ 


milliliters 


ml 




30 


milliliters 


ml 




. 0.24 


liters 


1 




0.47 


liters- 


1 




0.95* 


liters 


1 




3.8 


liters 


1 




0.03 


cuhie meters 


m^ 




. 0.76 


onl)ic meter? 


• m' 




T.R.Vri'lU. 


(exv.ct)' 






< at tor 


Tli-l-ius 


X 





\ 



Approximate Conversions 
from Mctnc'Meabures 
Wlicn You Knuw Multiiil) b\ To Find 



(Module 8) 



Svm! 



:h»I 



LENGTH 



miliimcters 
i^entimeters 



mm 
cm 

m meters 
m meter? 
km kilometc 



0.01 


inches 


in 


.0.4 ' 


inches 


in 


3.3 


feet 


ft 


1.1 


\ards 


yd 


0.6 


mile? 


mi 



AREA 



cm" 


*^]uare centimclerb 0.16 


squarc.inches 






square meters 1 .2 


square yards 


yd^ 


kin* 


vjuare kilomcteri? O.-l- 


square miles 




ha ■ 


hcd.jreM l().G->0 2.5 


acres 






P ■ 




ounces 


oz 




kilo^iain:? 2.2 


pounds 


Ih 


t 


tonnes iJ(X)Ok^l LI 


i^hort tons 


It ' 




^ VOLI MI- ' 






ml 


■ milhiile!^ . 0.03 


fluid ounces. 


fl oz 


1 


lilrr> 2.1 


pints 


pt. 


I 


liters 1.06 


(]uart'=? 




1 


liteiv 0.26 


gallons 


gal 




euhic meter- 35 


cubic leet 


ft' 




i'uhw meters 1.3 


cubic yards 


yd' 




:c 


Celsius ' 9/5lthcn 


Fahre^uieil 






temperature v add 32) 


i:ernpeia!uK 





I In- l-<ntr < miil.ir (l( 10">I) prox i(l<s coim <i -i<»ii f;uM<»rs for 
:;cMiii: !n»n» iU\ f* '>i< / *>nm!n!i ( u^l(Hii.ir\ unil- lo nu'lric imiN :m<l 
i \ri-.i. It iM.n j.i DilKri cI rn rl\. i- on MiS 

Sjud.i! !*iilrli ihoii i<» » (UivimJ I*>72), "Mrlrii- ('oiiMr-ion 

( .UiV\ .t\.»iK'il'l' li*^ |Mii . ti.»-r j^* :\ \».illvt--i/<' |»I;i-liri/r<l rnnl from \hc 
I ( <-rinti< Ml Pmiini:: < < . *^fip<Tinlcti(lfnl of Docummls. 
W .ivhiii-Uin. \)A\ 2()Ur2. VtMv 2i) vnW^ tlotxw^Ur |»o>!p;u<l, or 
lU (rtilv (.I'd i;.»«»k-l'»n . ^tiM L Niiinl»i r 0;i0.i-7(n<»<l. ( alSilos No. 
( l.i.lU- U»^/2. f 2r> !»' rriMil ilj^rou'til oil onlcr^ of lOU or inorr 
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Learning Activity -1 
\ 



USING ENGLISH AND METRIC UNITS 



(Module 8) 



Measure 3 objects in the classroom or. IMC. Record thtf lengths belov; 
in metric units. Tnen , using the conversion factors, record the 
En<5,lisn units. To check, measure in Enqlisn and convert to metric. 



1 tem 



i . 
2. 
3. 




Weigh 3 objects in the cl ass room 'or • I MC. (They ma-/ be^the sa/ne or 
different from the objects used in R ^' 

as you did in - 1 . 



I tem 



\ . 
2. 

3-; 



'le t r I c 









Eng 1 i\h 
















• T 



Fin an ; 
vo 1 ume i 
units fi 
in Engli 
Enq] i sh 



unmarked beaker with some water (any amount). Find out tne 
n alir metric unitsTisted bela-:. Then convert it to English 
sted^DQ^a/. usirrqithe conversion factors. Check it oy measuring 
sh. Tnen take tne temperature of the v-/ater in both metric and 
uni'ts. 



Met rr c 



Engl i sh 



ml 
dki 

9 



tsp 

Tsp 

c 

ot 
q 



ERIC 



Tcmpc rat u re 



C or 



S o re n s^w I K 1 ik* ve r 



96 

\ 90 



o F 



/ 



GAME 

. Materials; 



METRIC MAID 



All cards must be one of a, pair 
except for one odd one, 
the Metric Maid. 



,( Module 8) 



the example: 




1km 






, leng+h 




I ength 









These cards would make a match'. 



The following values are suggested as pairs; 



Players : 
Rules: . 



•1 


kn 


= .6 mi 


1 mi = 


1 


m 


= 1.1 yd 


1 yd = 


1 


cm 


= .4 in 


I ft = 


i 


mn 


= ,04 in 


1 in = 


1 


kg 


= 2.2 lbs 


1 lb = 


1 


q 


= ,035 oz 


1 oz = 


2 


- 4 


t 





1 .6 km 
.9 m 
30 cm 
2.5 cm 



1 liter = 1;06 qt 
1 ml - .03 fl oz 



r. 

2. 



4^, 

5. 



1 gal= 3,8 1 

1 q^; = ,-95 1 • 

1 pt,= .47" 1 

1 c' = ,24 1 

1 f I oz = -30 ml 

1 Tbs= 15 ml 

1 tsp= 5 ml 



Dealer shuffles and deals all cards. ' 
/• 

Players sort the^'r cards and place all pairs together, A pair 
is' the 2 cards that name equal msasuretnents ia, English and met.ric 
(e.g. , 1 inch and 2.54 cm) . * 



3 ihe player to the left of t+ie dealer draws a card^from the hand 
of the player to his or her left. The player then places all 
pairs of cards on «ie table face up.' Other players check to be 
•sure all oairs are correct. ^- ' 

The next player to the left draws a card from the player on his 
or her left and places all pairs on the table. 



The game continues until all cards except the. Metric Maid have 
been matched and placed on 'the table. The player having the 
Metric Maid card is t\k loser. The player with the most cards 
on the table may be called the winner*. * ' 



Melvin/Kluever 
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GAKE 



METRIC STADIUM BASEBALL 



(Module 8) 



Katerials-: Game Board (see Illustration, next page) 



Question cards f 



4 sets - singles, doubles, b^ples, homeruns 
(singles are the easiest questions to answer, 
doubles a bit harder, and so on; homeruns are 
the most difficult). Use -different color cards 
for each set to d1 fferenti ate among singles, 
doubles > triples, here runs. Questions may be 
based just on the metric s/stem or may Include 
metric-Enqlish conversions. (See samples on 
next page;. 

Extra cards may be inserted In each set, such as; 
p) WalkJ Go to first base (2) Your fly ball, was-, 
■caught by the center fielder (3) Yo'j're OUT! 



Players: 
Rule§: 



Golf tees 

Two teams with from one to four player^ on each team (It doesn't 
matter 1f/xhe<^ are the same nurfber of player$ on each team). 

The gan^, is played very much like a real baseball game, except 
that the game U only four innings* long. Each team gets a 
maximum of 6 turns at bat (6 questions) In an inning. 

2. The four piles of cards are placed face down on the playing table. 
The team rembers In the field may take turns asking questions', op 
they may select a "pitcher" who asks questions for the entire 
inning. The batter may select a question from any of the four piles. 

3. After the batter decides which question level to attempt, the 
pitcher takes the top card from that pile* and reads It aloud. 

If the batter answers correctly , ^his/her base runner.is advanced. 
For example, if a double is correctly answered^the advance is 
to second baser If a question is not answered correctly, an 
"but" i^ made.^ The pitcher should tlien read the correct answer 
aloud, ikch team gets three outs per inning or a maximum of 
six t'ums atj>at. 

4. Cards wi th(quest:Tons that have been asked should be set aside. 
If any of the piles run out, these cards are shuffled and reused. 

5 Each base runner advances the same nunber^of bases as does a 
successful batter.* For exanple, if there is a runner on second 
base, and the' batter hits a single, th6' runner on. second base may 
•a-dvance only One base. If the batter hits a double, the runner* 
on second base can advance two bases to score a **run." 

6. Each team can bat only 6 times per inning. If a team has battfed 
6 times and still hasn't made three outs, it must take the field,- 
allowing the otlier team a chance to bat. But any runners left on 
base may return to their respective bases when their team is'^at 
bat again. If a team makes three outs, however, runners left on 

'^base cannot return to \heir bases .the next inning. — * 

7. Each team keeps score on the' score board* and the team that Ms 
ahead at the end of four innings wins the game. 



/ 
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METRIC STADIUM BASEBALL 'GAME 



BOARD AND CARD ILLUSTRATIONS 
I 



(Module 8) 



Note: All black * 
^ircies are punched 
out to hold the 
golf tee 
markers. 



Single 
If 1 wter Is 
dW1<5c4 tnto 10 
^irts, etch p»rt 
Is cilled « . 



(<Jec1<«Ur) 



letrlc 
S+adium 




Sample Questiorts: ' . ^ • . * 

Single: 1 . ' How many decimeters are there in a meter? - . , 

, 2. 1 ,000 -meters *is called a kilometer; l,OOO^grams is called a ?_ 

Double: T. What metric unit of afrea is about the same as a square yard? 
2. At what temperature- on yie Celsius scale would water boil? 

Triple- •! If a bat is 36 inches long, about" hew long is it in meters? 

2. Your team has a water bucket that holds 12 ^arts.-. About hew many 
lUers is that? . • • ' / , ' 

Horcrun: 1.. Which bat would be lighter - one that weigKs- 4 pounds or one that 
weighs 12 kilograms? ' • / . . ^ 

2 Your team is going to travel 10 kilorcters to a neighboring twn 
■ to-pl^ ball. How many miles vfill you" travel?- 

99 



Learning Activity -2 



METRIC-ENGLISH RtUTION^HIPS 

/ 



(Module 8) 



Below is a request for school supplies. The sizes Br€ qiv.en in 
Enqlish measuring units. Convert the sizes to metric umts and 
write them in the appropriate column. <^ 



V 



) 



(Prepare 2' copies) 



CENTRAL STORES SUPPLIES 
REQUISITION . > 



Department, 



Elementary ^ducat ion 



Account Code Nianber, 
Building «nd Room 



102-055 



Lfbrary 1110 



DATE 



February 13,1975 
^ — ' 



Requested by_ 
Approved by_ 



J. Sorenson 



Max Poole 



Stocfk 
No. 


Quant 1 ty 
Reauested 


Unit 


1 tera Descr ipt ion 


Engl i sh 
Measure 


Metric 
Measure • 




32298 


2 


ream 


Paper, bond, white • . 


> 

0 1 \/ 1 1ll 
oiXl 1 






32'«'»'« 


1 


roU 


Tape, magic mendifig 


3" core 




« 


32i«27 . 


1 


rol 1 


^Tape, racking 


i" core 






322 IB 


2 


bottle 


Glue, Elmer's 


16 oz. 






32069 


1 


pkg-lOC 


Cards , l^dex 


3X5" 


T 




,32076 


, 5 


box 


Cement , rubber 


oz. 






32073 


2 


pkg-lOq 


Cards, Index • i 


5x8" 






32012 


1 


box 


Bands, rubber 


i lb'. 






32k0S 


' h' 


each 


'"Scissor 


8" 






32l»Ol» 


1 ; '• 


each 

> 


Ruler 


t5" 






321'i6 , 


1 


each 


Envelopes, brown ' 

• 


9X12" 






32161 


3 . 


Box- 1 00 


Fasteners, pap^r 


1 i" • 






32162 


• ' ( 


Box- 100 


Fasteners, paper 


•2 " 






32120 


1 


car> 


Dupl icatirtg fluid 


) Gal. 




— i 



Racelved by^ 



Exiled by_ 
Manttiey 



Central Stores Supplies 



Date 



February 14,1975 



NuBiber 



Posted by_ 



ICQ 
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Learning Activity #3 METRIC-ENGLISH RELATIONSHIPS 



(Module 8) 



The weather ihformation for a day jn March is given below. .Cojivert 
^ the information into metric -ufvits. You may then rewrite the 
inform2ttion in paragraph form Syitable for reading on the evening 



news-. 



English Units 
44°F 



49^F 



38QF 
-21^F 



.87^F 



35Qf 
• 4pQF 



Temperature 
C"irrent 

High ^or ^ day 

Low for theSday 

Coldest temperature in 
the nation 

Warmest temperature in 
the nation • 

Predicted l^w for tonight 
Predicted^ high for tomorrow 



Metric Units 



10 mph 



Hind Velocity ; 



29*.74'inchei?^: 



Barometric Pressure 



.03, inches 



Precipitation 



3 miles 



2>000 feet 



Visibility 
Cei ling 



10 i 
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Earning /Activity *4 METRIC-EHGLISH RELATIONSHIPS 
one 



(Module 8) 



'Choose bne of the punch recipes given below.. Convert the quantities 
to metric units. Rewrite your recipe In the space to the right. 



Teas • 153 



CIDER PUNCH 




2cu|>s orange juice 
1 cup lemon juice 



4 cups apple cider 
1 cup siitcd , 
confcctjonen' sugar 




(imbinc juicrt vith sugar and stir well Pour o>cr ice cubes. 
. SPICED FRUIT PUNCH 




2Vi cups orange juice 
1 cup canned pineapple 

juice 
2cupS'C'old water 
r c«^ confectioners* 
sugar ' 



2 ibsp, grained lemon rind 

1 ibsp. honey 

6 whole cloves 

Vz isp. nutmeg 

V2 tsp. cinnamon 

6 cups ginger ale 




Combine all ingredients except ginger ale., Let stand for S 
hour^. Strain. Add ginger ale and crushed ice. Sfak^s about 
75 cups. 






GRAPE JUICE CRUSH . . 

\ 

2 cups grape juice cup sugar 
1 cup orange juice ^, 2 cups ice water 
V^-cup lemon juice 1 qi- chilled ginger ale 
Mix all ingredients except ginger ale., Add it just b<^forc 
scrying in glasses partly filled with cra<lVcd ice. 12 servings. 

PARTY PUNCH 

4 qt. water 1 ql- app'<^ 

3 cups sugar 2 qt. cranberry- juice 
two 6-oz. cans lemon 1 pt- orange juice 

juice 1 pt. strong black tea 

Bring >*><cr and sugar to boiling Combine >*ith remaining 
ingrcdicnu and chill before serving. Makes 2 gal. or -fO 
tervingt. 




Betty Crocker's' Guide to Easy Entertaining . New York: Golden Press, 

102 



1959. 
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Learning Axrtivtty #5 METRIC*^NGLISH RE6\TI0fiSHIPS 



r 



(Module 8) 



On this page you are given the information from the back of a^ pattern envelope. 
Choose the size, you wish to convert. • 

1. Find t^e Body Measurements section. Convert these measurements (for 
one size) tp metric measurements. 

2. Using either the dress' or the coat-vest, convert (to metric) the . . 
fabric* widths and the^amount of fabric required for each width. 

3. ' Convert the zipper and elastic measurements' to metric. 



If 7X ^»m4 ^ aUL Tn 



3751 



FABRIC REQUIRED 



MISSES' DRESS AND UNLINED- 
COAT' VE^T. .... SI. 25 

' * 12 



10 



14 16 18 20 Sizes 



35*^ 36" Without Nap* * 
44" Of 45" VVtthout Nap** 
68- Of 60" With Nap* . 
Width at tower edge 
(Optional) - 
•d. 35" to 60*" fabfic • 



4>k 
3*i^ 
2»A 
47 



4^4 

3** 
2»A 



4^4 4Vb 

3>A 35^1 :Pk 

2»^ 2»^ 2*i» 
50*^. 62*^ 

- A 



4** Yds 

3'* " 
2»i. • 

56»^ Ins. 



Unltned Coal Vest - 
35" or 36" W«ih Nap* 
44" or 45" With N3p' 
58" or 60" With N3P* . . 

tnttrfac«r)g for Fronts and Back 
1'ibydt. 37'* f>on-wOven or 45"" woven 
Width at lower edse . • 



3 

2*^ 
2 



3 

2*A 



3«A 
2^ 
2JA 



3^4 
2% 
2»4 



3*^ 
2»A 
2»^ 



2»A 
7^k 



Yds. 



48 49»^ 51 »^ S3»*r 55»^ 57»^ Ins. 



♦WITH NAP m^nj fabric w»t^ one w3y design, with nap pile Of shading 
••WITHOUT NAP means fabric with either way design, without f^ap. pile or stydmg. 



Body Measurements 

Bust . . - 

Waift ... 

H»p . . 

Back waul length . , 

Ftnohed dresj «engih from back 

of reguUf nccki«ne A 
Finished coat vest ie'>gTh from back 

of regular neckiine 

(2^ inch hem for dress and coaiVeK) 



10 12 14- 
27^h 34 06 
25 . 26*^ 28 
34»% 36 38 , 
16 16'A 16*^ 



16 ■ 
38 
30 
40 



18 
40 
32 
42 
17 



20 
42 
34 
44 
17>A 



Ink 



40 40>/? 41 41^^ 42 42>^ 
40>% 41 41»^ 42 42»^ 43^ 



SUGGESTED FABRICS Dress. Coat-Vest 
— Lightwe»ght Wool Dre« - also Surah, 
Chaiiis. Crepe. Woo» or Synthetic Jersey. 
Coat-Vest - also Synthetic Suede. 
L»ghtweiQht Gabardme wool Flannel, 
Ltr>ef>, Wool or Synthetic. Doubles^ Knits 

NOTIONS Thread. Op^onal Seam Binding 
or St'eich Lace Dresi - 22 Neck or 
Invtvbie Zipper. 3 Hooks and Eyes. Yd 
•AT EUstic 



t7 fkxmH «as 



otro 



2§ 





COAt-VtST 





Back rippered dress 
with ro!l collar and 
elastic in wrist 
casings, may have 
tie driwn thrn neck 
opening and belt 
Coat-vest with front 
yqke *and patch 
pockets mty r\ave 
belt. 
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Si^e 



Body Measurements 
Bust 




Waist Length 



-Dress Length 

Y ^ 

Coat-Vest Length _ 



Fabric Widths 

35" 

44" ^ 

58" 



. Fabric Required 
for 



Metric 
Width 



Metric 
Length 



Tie 



Interfacing 



Learning Activity =5 METRIC - ENGLISH RELATIONSHIPS 



(Moc^i^le 8) 



Listed below is a shopping list for tomorrow's trip to the supermarket. The 
quantities are given in Eaglish units'. Convert the qua>ituies into rnetnir 
units. Record the total quantity in metric units in the column on the right. 



(2) 1 lb. loave^Cof bread 
1 lb. box of crackers 



T^tal Quantity 
I (metric units) 



% lb. roast 
12 oz. bacon 



•10 oz. Cheddar cheese 
24 oz. cottage cheese 
3 oz. parmesan cheese 



§ 0^. sweet pickles , 
2 qts. apple juice 



1 gal. milk ^ 
1 stick butter 



1 Ixtra large bdX.of detergent (5 lb. 4 ozl). 



0 



O Meivin 
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CONVERTING ENGLISH AND Ifim UNITS - POSTTEST (Module 8) 



.If a 12" ruler, was maVked in cen't^i meters , it y^ould contain: 



a) 2>4 centimeters 
. , b) 30 centimeters ^ ^ 

>^ c). 36 centimeters ^' 

>2. In^metric, a 14" pizza would measure: ^' 

:\ * 

a) 28 /tjenti meters ► ^ ' 

b) 15 ^centimeters 
. c) 40 centimeters . . \, 

3. If football fields were -measured in meters, instead of yards, 

the length would be: • " ' 

a) 100 meters . . 
' / ' b) 90 meters ' • . ^ ' 

€) 75 meters \' 

4, ;_ A trip from Chi cago, Illinois to New York City wouW be 840 

miles or: 

r * 

' a) 504 kilometers 

b) 1176 kilometers - • ' 

c) 1 344 kilometer^ 

. ' . ^ : •/ • 

"S, One cent^imeter equals: . ^, 

a) .7 inches' 

b) .4 iiTches • ' , 

c) 2.5 inchds ^ 

6. One teaspoon-equals • ^ . , 

a) 5 milliliters / * * ^ u ' 

b) 15 milliliters, 
* c) ID cei>ti liters ' % • . . • ^ 

7. " ' ^ A recipe Calls for 2 tablespc^ns of milk. In metric units 

' ' that woulU be: \ ' * / 

.a) ^ centiliters • * ^ 

b) 15 mi Hi liters * , • * • ' 

/' c) 10%illiliters 

8x ^ W If you ordered a 25 centiliter gliss of popt^ you would have about: 



a) one cup 

b) ^ne pint o 
.c) ftj^quart 



• ■• 105 
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•Converting. English and Metrrc Units - Posttest (,cont.) 
9. A Payday candy jJar would weigh about: 

/ a) 35 grams' , - . . . , 

b) 35 ounces . • • 

^ -q) 350 grams . v - . 

10 A 12 ounce package of-sandwich reat would weigh about: ■ • 

■ ■ — — ' ^ . : 

a) 120 grams ' ^ . \ . 

b) 240 grams \ * • ' 

c) 335 grams ' 

11. One quart equals: ' 

• ja) 1.06 liteP? ' ' "• 

b) •. .95 liters ^ • . . 

c) 95 milliliters -'■ ^ 

12. J ^ a' pint of cream woul'd contain: 

a) 47 centiliters ' . ft ' ' ' , 

b) .24 liters " • \^ 

c) 47 milliJlV'ters 

«»^ . . • . » , • 

13. A man weighing 250 pounds could also- say he weighed: 

a) ' 4d0/(i Ibgrams. 

b) (l2-.^^^ams * ' ' 
' . c) 112.5 kilo^raite 

14. A gram equals: . ^ 

. a) ' /. 35 ounces ^ • ^ ' 

•b) -035 ounces 

c) • 28 ounces 

15. Hhich is larger:- • ' ' ' , .• 
-ty • • • . 

a). 500" ki lograms - > - . 

• b) id'SO pounds * . . 

^ " ^ .105 metric tons ' . , ^ 

16.,^/ ^ The -only -'exact measurement, 'when 'comparing English and metric unit;s 

a) 1 quart -= .95 litfers 
J b) 1 inch =2.54 centimeters * ' . • 

c) t kilogram = 2.2 pounds . ^ • 

17,' • If a Celsius, tln'e'rmomet^. gave a reading of 25^. it would be 

about the same as: - , 

' , a) 270W . ; " ^ ' " • . 

' b) 770 F , • . • . 

'* ' c)- 45° F ■ . . . • 



Cor\verting Eng^lish ^nd Metric Units - Posttest (cont.) 



18. If a Fahrenheit thermorneter read -5^, it would be-about the 

same as: • ' . 



20. 



a) 20° C 

b) go C , 

c) -20° C 

. J* 

Water freezes at: 

4)- O^F ' • 

b) V 0^ C . 
32^ C ^ 

A gallon of milk would be: 

a) larger t;han 4 liters. 

b) smaller than 4 liters. 

c) thq same as 4 liters. 



r 
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''♦DEVE10PIN6 A PUN FOR TEACHINg'xHE METRIC SYSTEM Module 9 

Objectives . ^ • , 

" % l1 ' f 

The'participant wilj be^able. alone or with otMr|; to: ^ . 

1 "develop a plan for teaching metric measurement at the aQe/Q^ade , 
■ /^vel at which he/she teaches. The plan will include provision for. 



a. metric content . / ^ 

b. objectives for thfe students > 

c. "assessments Jpre and post)' • ^ , • 

d a variety of grouping -patterns . ^ ' ' ^ 

e. a variety of'acti vities and materials ■ • . 

* <^ 
Suggested Activities to Meet Ob.iectivef^ , • • 

<1. - Review modules used to present metric-meaSurement to teachers. 

2 Review ideas, acti viti&s', Jnaterials on (display at th'e workshop , . 
■ and in^our lo3al building and/or sy^tetfi and the city media centers. 

3 Devel'o^a plan for implementation that includes: (a) objectives 

• • "a through e" in objective 1 above: (b) a timeline for implertientati on 
and evaluationN) fc) an indicati.^n of how your plan relates to metric 
• instruction of children at- lower and higher age/.gfade levels than yours; 
and (d) eva1iJ4tion' and mod<^icatian of the.plaji. 

Note: This plan is to be presdntedirf two stages: 
'j ' (1) in outline fo'rm be.f^^e starting'the project.' 

(2) in deta'iled- form (ready to teach from and may. include 
^- . instructional materials) at cojnpletion of course. - 

Illustration' of rteistery ' ^ " . X ' 

The participant will exhibit mastery by: , * / 

1 .^agreement of "satisfactory" hetwefen participant and instructor ^: 

a. outline of, the plan. ' ' 

b. detailed plan (may i'nclude instructional materials'). 



Sorenson ' ► ^ 
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nil Vou lUIII need to Khoui nbout metric 



ifut Vour Euerydoy life) 



4- ^ S^-U* 




Metric is based on Decimal system 

The metric system .s ^impleTo^^arn. For u^e m vour evorvdav iito vou 
will need to know only ten units Yoo will a!>o ni i d to gel used lo a 
tevv new temperatures Of couKe, there are other uhiN which most 
persons will nd need to learn There are even some metru .imts with 
wh.ch you are already fam.llar- those for time and- electncil> ^fc the 
same as you use now. . . 



BRSiCuniTS 

MfTER J 't''o longer i vjrd about I 1 vards) 
Lfi^R ^ M.<- .4.*.e .^.-^ ' ab ' ?^ quarts 

CRAM jhr.oi ^hp we<i:^tt ^ paper clip 



(comparative sizfs are shown) 




f 



1 YARD 




COMMON f REOXES 

(to be used with 



untts) 



Milfi: one-thousandth lO 001) 
CcnIh one-+>undf^dth (0(M* 
'.KHo-, one-thousand limes flOOO^ 

for example: 

.1000 mtllimetefS - l noeier 

ipO centimeters 1 m^ter . 

^000 meters = l kilometer - 

OTHER COMMQNLY USED UNITS 



1 LITCR 





i QUAfT 



2% hfCRjfS CFlSlLfS 



-40 



— rr- 

e 32 



Millimeter: ^ meter diameier of paper c'tp wnre 

«<eniimeler- Oi mete* ,width d/ a paper cl«p fabojt 0 4 mch^ 

Kilometer- I'^'X) rr*etert^ somewhat funher fhan '2 mile about 0 6 m^e 

Kilogram. ^ pram^ ' .a little more than 2 pounds fahout 2 2 pounds 

Milliliter- OM)i J te^ f've of ihem make^ teaspoon 



OTHtR USEFUL UMTS 

Hectare: about 2' j acres 
Tonne: about one ton 

TEMPERATl/RE 

de);r^V'» Ci"'<i^u^ are used 
, 20 37 " 60 

^1 I ' . 




80 



1* KUOCRAM 



1 POlNC 



80 . 98.6 IW * 2\2 

bodv femperatufo water bo»U 



For more information, write fo: Metric tnformatibn Office, N'ational Bureau of Standards 

Washington. D.C 20234 
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ANS^^ER KEYS FOR'TESTS AND WORKSHEETS 



MODULE 1 
Posttest 

A. meter 

2. France 

3. U. S. 
liter 

5. gram/kg 

6. larger 

7. smaller 

8. metric 

9. lighter 

' 10. standard. 

MODULE^ ' 

"Kite Tails" 

1. 4 cm 

E, 40 mn^ 

3. 17 cm 

4, 50 mm 
n 5. 7.5 cm 



6. 
7. 



3 cm 
20 mm 



8. 25 mm 



9. 
10. 



dm 
cm 



2. 
3. 
4. 
5. 
6. 
7. 



MODULE 2 

Pretest 

1.- e.;- 
d 

a 

b 
c 

b •• 

d 

8a cm . 

b mm 

c hm 

d km ' 

e dm 
$a 1000 

b 100 

z IQ 

d ,1 

e .01 

f .ODl 



f-ODULE 2 


MODULE 3 


MODULE 5 


MODULE 8 


- Pretest (cont) 


Posttest * 


Posttest 


Posttest 


10a less than ^ 


. 1 




1. a 


1 . 


D 


b greater, than 


0 

c . 


sma 1 1 c r. 


2. c ' 


Z ♦ 


b 


c greater than 


■J ' 

J . 


innn 

1 uuu 


3. a 


O . 


D 


* d less than 


A 

H ■ 


1 L 1 1 1 LC 1 o 


4. b 


4. 


C 


e less than , 


C 

J . 


Hot all +"0 1^ 


5. a 


5.' 


D * 


11 a centiineter 


C 

0 . 


M lers 


6.' a 


6. 


a 


*b meter ' 


7, 


1000 


7. b 


7. 


a 


c kiloRieter 


8. 


10 


8. a ' 


8. 


a 


d' mi llimeter 


9. 


e 


9.- c 


9.- 


a 


e- neter 


10. 


a ' . 


10. b 


10. 


c , 




11. 


j 




11. 


D 




12. 


i 




12. 


a 


MODULE 2 


13. 




lODULE 6 •■ 


13. 


c 


Posttest 


14. 


9* 




14. 


D 


15. 




"Time-Breakfast" 15. 


a 










16. 


D 


1. c 






1. c 


vr. 


D 


2. b 


MODULE 4 


2v a . 


. 18. 


C 


3. d 






3. a 


19. 


D 


4. c 


Posttest 


4. c 


' 20. 


D 


5. e 






5. b 






«. d 


1. 


gram 


6. c 






-7. d , 


2. 


larger 


7. b 






•8. d ■ 


3, 


grams ' . 


8, b 


\ 




9. b 


. 4. 


hectogram 


9. a ■ 


C 




TO. a 


5, 


centigrams 


10. c 






11 a 3 cm 


6. 


ki logram 








b 1/5 km 


7. 


loop - 








c 18 oa^ 


8. 


"decigrams 


MODULE 6 






d !!^240 km 


9; 


9 * 








'12. "w&riable 


10. 


e 


Posttest 






13a Sum\ 


11. 


h 








b 4 tm 


■ 12. 


a 


'.1. c 






14a 40 nm 


. 13. 


j 


2. g- . 






b' 20 mm 


■'14. 


b 


3. k 






15, 5 km 


■15. 


c 


4. b 










* 


5. j 







MODULE 5 
"Wbat's Temp?" 



6. t> 

7. e 



1. 
2. 
3. 
4. 
5. 
6. 



37 C 

tIO 
30 C 
20 C 
0 C 

100 C 



8. 

9. 
10. 
11. 
12.' 
13. 
14. 
15. 



a 
i 
d 

1 liter 
1 gram 

1 liter 
cm3 
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LEKGTH 

. Across: 1. d^a 

4. milbnvcter 

6. 
8. 
9. 
10. 



decineter 
hun3flBd 
cn 

dekar.(?ter 
11. retersticK 
13. shorter 

15. length 

16. kir 

17. thousand 

18. centi 

19. longer 

20. deci 



crossword' PUZZLE ANSWER "K^YS 



Down: 1. dkm 

2. yard . 

3. r>eter 
■5, mm 

7, centimeter 

8. hecto 

12. kilon^eter 

U. hectometer 



VOLUME^ 

Across: 2 
3 



milliliter Downj 1. qi'art 



dekaliter 

4. dl 

5. kl 

7. centiliter 

9. hi 

10. hectoliter 

13. volunie 

15. ml 

16. smaller . 



2. metric ^ 

3. dkl 

4. deciliter 

5. kiloliter 

6. decii 
S. centi 

cl 

larger 
liters 
inilli 



11 
12 
14 
15 



HASS 

Across: 1.^ scnaller 

3. hg 

5. cent! 

8. dkg 

10. deka 

11. *g 
M3. larger 

14. cerf:5r2n 

16. deci 

18, neter 

, 21. K^^o 

22. dckagran 

23. eg . 

24. mass 



.Down: 2. milligram 
hectogram 

4. liter 

6. paperclip 

7. mg 

9. kilogrdjF. 
12. dg 
15. hecto 
17. gram 

19. nnlli 

20, decigram 



CONVERSIONS 

Across: 2. mass 

3. volume^ 

4. - ml 

8. liter 

9. 1 

10. length 

1 1 . meter 

13. centimeter 

14. gram 
16. n 
17. . cm 



Down: 



1 , degree 
Celsius 

2. millimeter 

5. liter 

6. gram 

7. kg 

9. liter 

12. kilogram 

15. mm 
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MEASUREMENT PUZZLES - ANSWER KEYS 



LENGTH 



j VOL-UME 



67 to 




?.? da 


.057 BO 


.01 ■ 4 8. 


'"O ds. .1 ce 




.ft CO .01 CO 




_ .S.7 ^= 






?50 n 




570 do 

v 


?5 s 


400 k= 60 ha 


'.kit ID B 


^ dta: ftO =» 


ft co" ,10 do 








S7 « 








5?^ = 


.0-^ ca '*0'> d= 






1C CO .ft 03 




J *? ^ 






CO 


57 


<"^0 CO 


ho 






.1 »G1 ft ds 


.0^. dta: .O'. CO 


1 ?W fa 


.OS? CO 


?5 CB 


^70 tas 


» 






MASS 



J?0 cl 






ft.? 1 


57 cl 


.4? cl 




1 






?ODo o: .M» 1 


5^0 nl 7 1 














1 o'-- 








1 1 


56 cc'^ 












56 cl 


.7 b1 J^0C> 






ft B^ .CJ'ft I 


^ft CO ? CB 


<r BI o^/ Bi 









1 rl 


S.6 1 


.00? 1 








1 co^ 


5600 Rl 








1 


o^ V» 1 


yvOOO b1 5. ft 1 


co^ 7 oi 






















5^> Bl 


5-6 cl 


^ si .0D1 






c=\ 11 


1COD olj.'* ris' 


v.* b1 .6 cl 










^7 I 


ft? I 





.001? >:g 


i.?a^ 


.0? »c ^ 


.C>'0 c 1C c 


IOC 300 6 


.'5 V5 1 dS 


10 eg 690 ks 




■ ' C9 cr 


.60 vej 


^1 ?oo r 




6.9 cc 


690 e 


1.? kj- 




.J r ' «C 


1 DC KO dg 


50 S >^ 








69 dr. 




i?o ce 




6.9 r 










p 


oeic 




. _._op _ 






^ 6^X c 


1^' iff. 






dc , K> kC 


.0> t .01 c 


' 




-1? cc 





/ . 
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Soroe Sources of Ntetric 'Materials for Elemental Schools 



Attivity Resources Co., Inc. 
- *P. 0. Box 4875 

Hayward, Calif. 94545 
^ (print and equipment) 

• Copp Clark Publishing 
517 Wellington St. W". 
Toronto, Canada 
Book: How to Think Hatric , 

by W. -Wi Bates & 

0. Fullerton 

Denoyer-Geppert 
5235 Ravenswqod Ave. ■ •. 
Chicag6^Ill; 60640 
312/561-920()f ■ 
. (A-V materiafls; equipmen-tj^ 

Diek Blick 
. P. 0. Sox 1267 
Gaiesburg, 111. 61401 
r (METRIC-^AIDS, equipment) 

. ' Educaiional Teaching Aids 
159 W. Kinzie St. 
Chicago, UV. 60610 * 
312/644-9438 ■ 
(equipment, kits) 

Houghton Mi f flip 
T900 South Batavia Ave. 
Gendva-, 111. 60134 
(print "and equipment) ^ . 

Idaho Research Foundation,- Inc. 
' University Station Box 3367 
Mfiscow, Idaho 83843 , 
Book: Handbook for ^tric 

Conversion, by D. Johnson 



and B. VanOsdol 

The Learning Tree 

P. 0. Box A 

New Lisbon, WI 53950 

(kits) 

Math Shop, Inc. 
5 Bridge St. 
Watertown, MA 02172 
(^qui p?nent) 



Charles E. Merrill Publishing Co. 
1300 Alum Creek Dr. 
Columbus, Ohio 43216 
(METRIKIT) 

Mind/Matter Corp. , , ; 
p. 0. Bpx 345 
Danbur;^, CT 06810 
(equipment, kit) ^ 

Penton Publishing 'Co^ 
Penton Plaza 
Cleveland, Ohio 44114 
Book: Metrication 

•-• / 

Ronningen Metric Co. ^ 

610? Palo Cristi. 

Paradise Valley.W 85253 - 

Panphlet: Weights and Measures - • 

U.S. to Metric- Metric to U.S. 

Selective Educati.onal Equipment (SEE), Inc 
3 Bridge St. 
Newton, MA 02195 
(equipment) 

• ¥ 

• SVE (Society for Visual Education) 
' 1345 Diversey Parkway. 
Chicago, 111. 60614 

(BEGiNNINg METRIC MEASUREMENT - LEARNING 
MQDULE - ki t) . 



Swani Publishing Divis 



^n 



P. 0. Box -248 
•Roscoe, 1 11.. "61073 . 
(books, pamphlets, kit^s, A-V aids) 

TVIS Electronics, InC. 

P. 0. Box 113 

So. B^loit, 111. 61080 

815/389-45-55 

(electronic calculator & METRIC 
CONVERTER - various models) 

John Wi ley & Sons , Inc. 
P. O..B0X 4392 
Grand Central Station 
f4€w York, N. Y. 10017 
Book : Thinkinq Metri c 

by T.F. and M.B. Gilbert 
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Appentlix A 

METRIC IDEAS FOR aEMENTARY STUDENTS 

All of the activities here have been used successfully with el^entary 
students. Activities may -be used at learning stations, with small groups of 
.students or in some cases the student may carry out the activity alone. It 
sheuld be noted that students* should have mastered a basic skill in the 
general ar^ of measuremervt before attempting a metric activity that requires 
' that s'kill.- Items which are stirred (*) indicate variations or extensions of 
an activitjr* 

Activities have been classified as **primary*' and "intermediate" levels 
to help teachers select those most appropriate for their students. However, 
if students are studying, metnic measurement for the first time, intermediate 
level students Will find "pnimary". activities exciting, too. 



ERIC ^ 



115 

117 



METRIC MATCH 



(Pr'imary, general) 



1. Draw "metric match" board as illustrated in the 
* picture. Place metal fasterners on the dots. 

2. Attach strings of equal length to each metal' 
•fastener in 'the right hand column. Be sure 
the strings are long enough to reach all 
matching pairs. . . , ^ 

3. Have students match prefix with number by 
connecting strings. ^ 

4. * Provide an answer key on the reverse side 

of the ccird. 



METRIC MATCH 


-milli ^, 


• 


1/10 


deci 


• 


l/lOO 


kila • 


• 


1000^ 


V hecto * 


• 


1/1000 


centi • 


• 


1/100 


deka • 


• 


10 



METRIC PICTURE PUZ^ES 



.(Primary, general) 



1/ Draw a picture on a piece of tagboard and cut it into nin^ equal pieces. 

2. ' Draw lines on another piece of tagboard, exactly the same size as the first. 

3. Put puzzle pieces on top of the whole board and write matching prefix and 
'numbers on back of puzzle piece and corresponding sec'ti^)n*of tagboard. . 

4. Students should match.the prefix or number on the back of each'"puzzle piece 
to the iDatching word or prefix on puzzle board. 

5. If the pieces form a picture when the student is finished, the child has 
correct 15^ matched the prefixes with the numbers. 



if 



1 1 

hecto 


milli 


1 

1000 


100 


1/10 


kilo 


1/100 


deka 


10 



Puzzle Board 




(Fropt) 



^00 


1 

looo 


kilo 


hecto 


deci 


1000 . 


centi 


10 


deka 


i 




-» f 


\ 


(Back.) 





Puzzle Answer Sheet 



He 



METRIC MONKEY'S Pl^EFIX PUZZLER ' • . ^ (Primary, Intermediate, 

\ * ^ . General). 

K Construct the pUzzler as follows-. • / . 

a. Make the outs^ide by enlarging the diagTam below on colored paper 
(cohstruction\or lightweight card 5tock). 

b. ' Make the inside as illustrated below so it can be inserted in the 
■ outside folder. . 

c Put the inside in place in the folder and paste the puzzler together.' 
2. Give a puzzler to eacH Child and have/ him or hfer quiz him Or herself or others. 




\ W 




deci 






1 

1/10 


centi 






1/-100 


hecto 


■0 




. 100 


deka 


0 

U- 




10 


kilo 






. 1000 


mi n i • 






1/1000 



Outside Folder 



Inside 



. LICORICE- CENGTH 



(Primary, length) 



1. -Give each student a long (30-50 centimeters) strand of string licorice and have- . 
hw-or-her-inectsirre it. . ' ■, ^ 

2. Have students estimate varytng lengths by 'directing them to eat^sb. much licorice, 
•for example: "Eat one decimeter of licorice."- 

3. Students can then check thear estimates by measuring the remaining fa^e'ce and 
* subtracting that number from the length of the original piecfe. 

4. Have students keep a continuing record from original length through each 
subtraction. * • • . 
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METRIC GRADUATION HAT 



(Prirpary, l^ength) 



1. As 'a culminating activity on the metric system, have the stiKfents. 
make their own graduation hats. 

'2.' Give each student 2 pieces of construction paper and ^ 
/ . have them measure and cut a square 3 dm x 3 dm. 

3. Hand out tape measures to each student and tell them 
to measure their heads and then cut a strip of construc- 
tion paper the circumference of head by 6 cm wide. Tape 

* end of'^strip together to -form the base of the hat. 

4. Construct hat by attaching 3 dm x.^.dm sqoare piece to 
base of hat strip» 

/ ' ^ i' I 

5. .Measure yarn for tassjes and attach to hat* 




"GRAM" CRACKERS 



(Upper Primary, Intermediate, 
Mass and Area) 



1. Give each student 'a "gram" (graham) cracker and have fiim or her weigh it.. 
Provide a sheet to record the answer. , . 

2. Have the student take a small bite and weigh the Qj^acker again. Record answer. 

3. As a last activity before eating the entire cr^acker,. have the student take a 
big bite, weigh the remaining cracker 'and record the answer. ^ 

Havfe students find the area of the cracker before, and after taking bites. ^ 
* Use centimeter grid paper to estimate^area. ' ^ i 



METRIC MARKET 



(Primary^ All Metric Units) 



1. Have each of .the students look at home for packaged foods tha't are labeled , 
* yvith metric unitSi» along with the English units or alone., - 

•2. When the "packages are empty have the students bring them to school. Construct 
'* a store out of a refrigerator box to display all of the items. Have the . 
children-make up a name for the store such as "DEKA DiSCOUMT". ^ \. ' . ' 

3. Give each child a chance to be the clerk'in the store. ^ . . . • ' 
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METRIC ROPE 



J 



(Primarv; Intermediate'j 
Length) 



l\ Make a yarn measuring cope by catting c/eces of very heavy yam or fcord of 
^ .two colors in- length's se each'will m^sure one meter when tied to another piece 
of\the same length.' Tie lengths, alternating colors., to make a 10 meter rope 
(longer if desired) . ' ; . . ^ 

2. Use .the rope to.measure di-stances such as the length of the playground, a city 
block, or the distances betv/feen bases on a baseball diamond. Record fiiVe 
distances that yoi/ measure and have someone else check -the distance to see if 
the measurements agree. • - 

3. If you are' measuring very long distances, several cfffldren with several ropes 
could work together. 



DECIMETER DEfECTIVES 



(Intermediate, Length) 



r. Give -each student a set of cuisenaire rods. ^ 

2. Tape the following instructions on a cassette: ^ , 

S 

Preiend you are a detective in metric land. Your mission,- if 
•you choose to accept it, wiJl be to discover the various combinations 
that are needed to 'make a decimeter.' VJe would like ta warn you, 
' ' hovfever, that you might not need. all wooden rods. If you .fail irf this- 
task you will be banned from the metric detective force. This tape 
will self-destruct in thirty seconds. 



METRIC VOLUME PIZZ& 



(Intermediate, Volume) 



Make a metric volume pizza garn^ by covering and 
laminating a^6"inch pizzB or other round board. 

.Jfite metric symb6ls and names on the board ]se^ 
picture). Write the reverse symbols or letters 
on clothespins and match by clipping the 
clothespin j:o tha^-word or vice versa. 

. Put the correct answer '^(e.g. , the clothespin 
for the symboi, ml, is marked milliliter) 

•-3 on the reverse side of the board'for self- 
checking.' 
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POSTAL PROBL£MS 



(Intermediate, Mass) 



1. Stuff 8 to* 10 envelopes with different amounts of p^per. ^ • 

Obtairt a postal dr diet gram scalg.- ' , 

» • ^ t 

3. Develop a chart showing postal xates or obtain one frwi the post office. For 
'instance; a 25 gram letter' would require a thirteen cenf st^amp, etc. ^ 

4. Have the children determine the postal rate for each letter by we>ghing it. 



TRAFFIC COPTEK REPOftT 



(Intermediate, All Metric Units) 



T. ..Give the students the following instructions: * 

■ Pretend you are reporting traffic conditions from a hej i copter dver a . 
large city." Report for two to three minutes using metric units '^(<hen- 
• ever measuring units for length, mass, volume and temperature are^ 
appropriate. Tape the report and play it for others. H^ve them 
determine how many times a metric unit was used. 

2. Suggest to the students that they write a script before -attempting to record. 



TEMPERATURE SLIDE 



(Intermediate, Temperature) 



Make the temperature slider (as i-llustrated) by printing 
the Celsius and Fahrenheit scales side by side on' a 
strip of tagboard. Leave a two-inch space, in- between 
the two thermometers and cut two s-lits across the top 
and bottom of this 5pace. Insert another strip of tag- 
board through thes'e slits. The strip to be tnse,rted 
should be 2 inches wide and half black and -half white. 

Have the students push their sliders on the thermome^ier 
to certain degrees on either scale to find (&t the 
equivalent on the' other scale. Foh instance-, you 
could say "Push the slider on the thermot»eter to 90 
degrees Fahrenheit. What is the equivalent temperature 
on the Celsius scale?" , 



) 
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METRIC MUNCH 



(Intermediate, AJ^a) 



1. Briog a cake pan of brownies, rice krispies ^ars, or any other goody ^o class. 

2 Have one child measure the area of -the pan in centimeters and h^ye the rest" of 
the class estimate the area 'of the'.R^. Compare the estimates- vnth the actual 
, measurement. 

3. Have the children detemine the areaV e^ch piece if they were to divide the - 
pan egually among the entire class. • • *«. 

•4. Cut'the pan according to the direction of"' the students and give each a piece. . 



LINEAR 4-EAF 



(Intermediate, AJ-ea) 



1. Trace around the edge of* various sized leaves and objects. Match a s trirTg 
,to the perimeter of the shape and detemnne the perimeter of the leaf in 

/centimeters' by measuring the string-. • 

2. Trace around SBver.al leaves on centimeter grid paper and detemine the area' 
in square centimeters. , . 

3. Estimate the area of the leaf In.-square centimeters using the qn.^ grid. ■ 

• * . • . . .' ' 



SWEET TOOTH 



(Intermediate, Area) 



1 Brirfq sweet objects from home such as doughnuts, cookies and candy bars. 

' r . - 

2. Estinate the area of the object. 

3 ' Usinq'the centimeter graph paper (p^y»7), place the sweet object on the grid 
. paper and find the 'area of the object^ by coynting the squares. 

i/ariations: Eat a proport<ion of the sweet object and find the new area. * 
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